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nce 25 cents 
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or men who enjoy doing the job 


‘OU men whose sport isin making things Or the Ball Pein «. . for your heavy work. 
things you've made— The weight is 

Who would rather grip a high-grade placed off-center to give more drive to 
tool than any steering wheel— 1 blow. The pein spreads rivets instead 


You men whose work-bench is your golf of mashing them. ” 
course... whose tools 
are your pals—for you 
Plumb Tools are made. 

Grip the Nail Ham 
mer! Feel that balance? 
++ show it tunes itself 
to your swing? Every 
line of the handle, every 
curve of the head is de- 
signed to get that resuli 

Pull a headless nail ; 
grip the slimmest brad, 
See how those claws 
take hold! 


Or the Hatchet 
there’s a keen blade. 
‘Toughened through and 
through by a special 
tempering process. Slice 
ashaving ...or sink the 
blade deep. It goes just 
where you aim it. 


Every head a rust- 


P 
handle ofsturdy hickory, 
double - teste 
stained an endur 


And never al 
handle or wobbl: 


For you just turn the 
patent screw wedge 
when a Plumb Han 

+ sand im 
it is tight again. 


Your hardware man 
has Plumb. 
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WHAT IT MEANS TO Buy A 
USED CAR FROM A CADILLAC- 
LASALLE DEALER 


Good Used cars bought from a reliable dealer 
represent highest dollar value. Used cars bought 
from a Cadillac-La Salle dealer represent much 
more than dollar value. They are so sold as 
to build Good Will. Unless the Cadillac-La 
Salle dealer is a reliable used car merchant, his 
reputation will suffer. In the same ratio, his 
value to the Cadillac Motor Car Company 
lessens. The Cadillac Motor Car Company 
insists upon honest merchandising practices. 
CADILLAC MOTOR CAR COMPANY 


Division of General Motors Corporation 
DETROIT, MICHIGAN 


You will fd sume interesting facts in the booklet 
“What 4 Good Used Cor Cam Give You." Re- 
questing. a copy dots not obligate you in any way. 


CONVENIENT TERMS ARE ALWAYS AVAILABLE 


—$—$—$————————— 
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‘The courage and determination 
of our forefathers made possible 
our present National well-being. 
‘Thrift and the continuous pur- 
chase of sound securities will make 
possible for the provident, mone- 
tury independence in their declin- 
ing years. 


‘This old-established investment 
banking institution has earned the 
confidence of thousands of inves 
tors in every state of the United 
States and in more than 50 coun- 
tries and territories abroad, 


It merits your confidence too, 
and the securities which.we rec- 
‘ommend to you may beregarded 
asa safe investment for your 
funds. 


Let us furnish detailed informa- 
tion ‘concerning this House ai 
the sound investments it offers. 


for Booklet “I-75" 


“The EH.SMITH Co. 


“Pounded 1873 
Investment Bankers 


‘Smith Building, Washington, D.C. 
285 Madison Ave., New York City 
Brunch Ofies in ~ Chiengo — and Other Cities 
Kindly send. without obligation your Inverment 
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you offer, 
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How a Big Load Was Lifted 
Harry Wilson’s Mind 


By Wattace Astes, Financial Editor 


| from 


family had finished its din- 
ner carly. Harry Wilson had 
about exhausted his evening 


\ paper and was ready for what- 
Le -\ xy| €Yer mighe turn up. His wife was up- 
wis!) stairs going through the nightly 


tussle with two lively youngsters, 
getting them stowed away to bed, 
Ding-a-ling a-ling rang the tele~ 
jone. Mr. Wilson answered. "Gee, 
like co, Bob, but just hold the wire 
a minute while I check up with 
“Oh, Vi!" Wilson called upstairs, 
“Bob Collins is on the ‘phone. He 
and Nan want us to come over this 
evening. How about ie” 
“Mercy, I wish we could, Harry 
called his’ wife. ‘We always ha 
a good time at the Collinses. But there 
is something I must get done tonight. 
Ask him ro excuse us this time. ell 
Nan I'll call her up tomorrow. 
“What's. the big rush job for to- 


T must 
rit at her 
rty tomorrow.” 

Vhy, I thought Mrs. Bender was 
| taking care of all your sewing,” re- 
| marked Harry. 

i¢ was over all day,"* explained 
Mrs, Wilson, “but there was so much 
to do she coulda’e finish. Betty is so 
excited over this new dress that! wane 
to finish it for her myself tonight. 

“Mrs. Bender wanted to stay until 
| the work was done. She's so willing, 
but I couldn’t let her do it. She has 
three children of her own, you know. 
The youngest is only five. 
‘one at home to look after them w 
| their mother is our sewing and I had- 

"t the heart to let her stay after five 
It's too bad Mrs. Bender has co be 
away from her children all day, but 
she must go out sewing to feed her 
family and keepa roof over theirheads. 
1 feel so sorry for her. 

“According £0 neighborhood, gos- 
sip,” observed Mr. Wilson, ‘Mrs. 
Bender got a lot of ‘insurance money 
when her husband died.”* 

“She did,” replied Mrs. Wilson, as 
her flying fingers were finishing button 
holes and sewing on buttons. “There 
ras en a eae SL of ey 

jut the cemetery plot, burial 
and other bills ate up over $2,000. 
and she invested the rest partly in 
vacant lots and partly in mining 
stock that didn’t curn out so good. 


tit 
ire 


day 


“Mrs, Bender was telling me all 
about it this afternoon. ¢ lors 
were su] to be right on the road | 
Keading to the new bridge and the 
mining stock promised to pay 12% 
The stock proposition turned out to be 
a fake and she will probably lose all 
she pur in it. As you know, they fi- 
nally changed the location for the new 
bridge. Some day Mrs. Bender will 
probably be able to sell her lots, but 
she will hardly get as much as she 
pas for them. In the meantime, she 

as to pay taxes and she is getting no 
income from her investment." 

“That's tough," mused Harry. 
“But you'd think she'd have known 
better’ Tl bet you wouldn't waste 
or insurance money like that.” 

“L hope not,"” said Vi, with semi- 
assurance, “but I remember when 
Mrs. Bender made her investments 1 
agreed wich her that she was making 
a clever deal. It is too bad she did 
‘not have someone with a wise business 
head to advise her.’” 

“She should have known cnough to 
make safe 6% investment," said 
Harry, a8 though co dismiss the sub- 

ch a few words of wisdom, 

agreed his. wile, “She 
thought something of that at the 
time, bur 6% on the $8,000 she had 
left is only $40 a month and you can't 
support a family on that. So she 
thought in some way she had co make 
the money go farther."" 

“Too bad,” said Harry, as he got 
out the cards for a game of solitaire, 

But he could not get the subject of 
life insurance and that inexperienced 
mother's predicament off his mind. 
Thinking more of the fucure possi- 
bilities in his own family than of the 
cards, he overlooked ‘many plays, 
finally lose interest in the game and 
gave it up. 

“Vi, Lcan't get Mrs. Bender out of 
my mind, and for the frst time since 
we were married, Lam beginning to 
wooder what would happen to you 
and our kiddies if I should die.”* 

“Nonsense, Harry, get such un- 

leasant thoughts our of your mind. 
You are perfectly healchy, Let's 
aie the subject.” 

“No, let's not change the subject,"” 
insisted Harry. ‘Let's be serious. 

“You know, I think we have both 
looked at this matter in the prong 
way. We have been pretty careful an 
are getting along (Coutieaed os pres) 
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and one thoroughly (Contiasad oe pare &) 
oe ey 


How a Big Load Was Lifted 
from Harry Wilson’s Mind 
(Comsimoed from pose 4) 


nicely. Thanks to the building and 
Joan we have over $4,009 paid on 
the house, my last deposit gave us 
over $900’ in the savings bank, we 
have paid $3,800 on our 5 shares of 
preferred scock in the electric light 
‘company, Betty has $300 in the bank, 
Paul has over S2co and there's the 
$10,000 insurance. That seems like a 
lot of money. Bue just wait a minute 
while I do some figuring.” 

‘After Harry had worked with pencil 
and paper for a few minutes he re- 
sumed his discussion. ‘Here is our | 
picture for the next few years. We 
must. pay-$83.33 on the house every 
month for six years more. And $75 
a month for the next ten months be- | 
fore we own our public utility stock 
outright. Taxes and upkeep on the 
hhouse are about $300 a year. 

“I should die, you ought to bein 
position to pay off the mortgage and 
POY, np the stock, so you woulda'e 

fave to worry about them. Right | 
now that would take about $5,960. | 
What would be left, considering. all | 
the money you would have, including | 
even the children’s bank accounts? 

$10,000 insurance, stock worth 
about $4,500, savings $900 and the 
children’s money $500 make not quite 
$16,000. So after paying up the mort- 
gage and the stock, you would have 


about $10,000 left. ‘That would bring 
in Sso a month at 675 Right off che 
bat $25 of it would be eaten up by 


taxes and house repairs, That leaves 
only $25 for food, clothes, coal, 
educating the children and other 
necessary expenses. 

“Gee, Vi, you'd be as bad off as 
Mrs, Bender,"" said Harry. | 
“Oh, we'd get along some way, but 
sothing. like tha is going to hap- 

pen,” Vi tried co reassure Harry. 

“1 am just as hopeful as you are, Vi, 
abour the furure, bat just the same it 
would take a load of my mind co 
know thae you were better provided 
for in case of the unexpected. And 
so,"" said Harry with credible de- 
termination, “Iam going to get this | 
fixed up right away. 

“In fact, I guess I'll go over now 
and see Bob Collins myself. He is in 
the insurance business. 

“Tl get him to help work out the 
right program for us. And I'll send 
‘Nan over here to keep you company as 
Iprobably won’ tgetback until wehave 

ashed out all the prot and cons.” 


Tt-was a long session that Wilson 
and Collins had together that evening, 
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Get rid of 
money worries 


for good! 


PPro ee ling in a clubs howe 
reading room. 

“Everything's going pretty well with me 
—aaw,” said one of them, “I make enough 
‘money to pay the bills, enough even to take 
‘vacation now and then, But I sometimes 
wonder how it would be if anything hap- 


| pened ome. Iknow perfectly well the house 


Iight be sold, my son taken out of chool...™ 
‘The other man smiled. 


That's just the way I was fixed,” be 
said, “And then a funny thing happened. 
T answered an advertisement and got hold 
(of a copy of the Phoenix Mutual "Prosperity 
Plan.” Maybe you've heard of it 

1 filled i ou 

Leas paying 6 eintereston oor 
smortgageatthe time. The Phoenix 
people showed me how by paying 
only about 134% more I could fix 
itso thebank would hand the home 
overtomy wife clear ofdebt. That 
was the end ofthat worry. 


"Phen they made a special arrangement 
that will put Jimmie through college. ‘That 
fixed shat, And just recently they fixed up 
what they call an ‘income agreement’ — 
and now the family will have an income of 
{$100 a month afer I’m gone, 

"So the only things I had been worrying 
about are taken care of—and all because I 


o . # 


Wovton’r you like to make your life plan 
financially foolproof? Wouldn't yew lke to 
set rd of money worries for good ? 


You can. ‘Phe coupon at the bottom of 
this page will bring to you, free, the remark= 
able Phoenix Mutual " Prosperity Plan.” 
Sending for it is the fist step 
towards real independence — pro 
tection for you and your family no 
matter what happens—an educa- 
tion and every advantage for your 
shildren—leisure and comfort for 
‘yourself in your later years. 
‘There’s no obligation. Send 


for your copy nee 


PHOENIX. MUTUAL 


6) LIFE INSURANCE COMPANY 


ome Of: arr, Cone 


—~ TO GET THESE 


1B Mace sore your income wil goon 
‘even though you become tly 


‘Sable, 
6 Leave an income for yoor fay. 


+ Fin aig we ser 


MAIL THIS => 


ee aa 


Puorxx Morwat, Lire Insurance Co. 


328 Elm Street, Harter, Conn, 


Sendme by mail ithe obligation, my 
ony of yor “Paowrenry Peax™ 
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Follow the definite plan given inthis 
book, and your financial independence 
‘The plan works ost ax surely, whether 
you arenow earning 1.2000" 125/200 
ayer 

The wey 


certain—each step plainly 


indicated and absolutely safeinde- 
Pendent of luck, business genius or 
speculation, 

Every fact has been harvested out of 
the 47 yeas’ expeticnce of Cochran & 
‘McClucr in the frse mortgage invest 
ment banking business. 


sidsocerain, noon canal 
In addition to the Financial Independ- 


ence Plan and. the unique budget 
schedule the book giver nuggetons 
that enable you to enjoy more of the 
fg00U things of He, Both while uke 
Ing yourindependen fortune and after 
You hive attained it 

We invite the most skeprical wo read 


Send coupon. We employ no sales 
‘men, therefore none will call. 


mn gond my ge ee 


fp is Senta! ae me! 
| aa 


Cochran &M'Cluer Co: 


xtablinhed 1881—Never «tous to way Inventor. 


46 North Dearborn Street 
CHICAGO 


The Electrician's 
Wiring Manual 
By F. E, SENGSTOCK, E.E. 
Cgtns all the information ned 
ed for the proper installation ol 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec 
trical. wiring and construction in 
accordance with the National Elec- 
tric Code, Packeaise—AeniMeBinding 

448 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave. New York City 
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How a Big Load Was Lifted 
from Harry Wilson's Mind 
(Conrinaed from pase 5) 


worthwhile. People sometimes regard 
their financial affairs as private. They 
don’t like to talk about them to 
others. Perhaps it is because we like 
tomake believe that we are better off 
than we really are. But they called 
a spade a spade that night discussing 
the facts just as they were and the 
result was a very sound and scnsible 
insurance program for Harry Collins. 
In outline form it was as follows: 
Immediate obligations in event of 
Wilson's death: 
Sickness, burial and other 
expenses $2,500 
Retirement of mortgage 
(estimated) 
Balance doe on socarcisn 
being purchased _750 
Immediate cash outlay... $8,250 
(Contes on page 2) 
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‘The CommonSense Test of Invest- 
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trhich you may coeretly jodge che worth of 
doy iovesemene trast before potting, your 
‘vey ito te. United States Fiscal Corpora 
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Mod aves with the alt, When you sar 
gina cou ‘art towaed substan 
Wire miabaer heed 
fou et with efery. You 
dali wth us a your fone gown. Cet 
the book today. Jot send coupon. 


WRITE ®« Ses Mertnte toad Conpuny 


Tepay eae 


se UR trap Boing 
“Dermat Bch 
UNITED STATES MORTGAGE BOND CO, 
XG ULE Mectoge Be, Desa, Mak 


Ggemens Pen mal coy of bk, “The Hatt 
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— 
| How a Big Load Was Liffed 


from Harry Wilson’s Mind 
(Cota rom poe 6) 


To meet this outlay and provide 
something extra, Wilson's present 
$10,000 policy was reserved, to be 
| paid in one sum. It was planned to 

Invest whatever remained ($1,000 to 
$1,750 or more) in high-grade bonds 
as Sort of permanent emergency fund. 


| Estimated minimum monthly income 
needed by Mes. Wilson to get along 
| asawidow..... $275 
‘Average monthly dividends 
| — on public utility stock. 
Interest on savings bank 
balance 
Income from invested bal- 
‘ance of original insurance 
| icy 
| Balance of monthly income 
to be provided by new 


25 


insurance. 
Total monthly income 
| from insurance and in- 
vestments $75 


New insurance was taken on the 
“monthly income’ plan which pro- 
vided that $240 would be paid to Mrs. 
Wilson each month for 20 years (or 
to the children in the event of her 
death within that time). 

In the event of Mr. Wilson survi 
ing for 25 years, at which time he 
would be 60 and his children probably 
self-supporting, the cash surrender 
value of his insurance would purchase 
a life annuity for himself and Mrs. 
Wilson of about $t,400. 

Instead of one large policy, several 
smaller ones were taken out with 
peemiums evenly distributed through 
the year. The average monthly de- 
posit after the first year was $75, 

This premium item is not an expense 
to the Wilsons, but an investment, 
because, if the insured lives he and his 
wife will i later years enjoy an inde- 

jent income from insurance. 
the Wilson insurance program were 
(2 that he provided dual for his 
family, and (2) after providing for 
immediate expenses he arranged for 
the insurance money to be paid as 
monthly income. 

‘The figures used in this outline are 
approximate and necessarily general 

ich case calls for its own figures and 
plans. 
| © Porunar Screxce Mowruty recom- 
mends that you regard your insurance 
representative as a professional 
adviser. Let him help you work our 
| your individual problem. More and 

‘more insurance is being taken out on 
this basis. And it pays. 
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This Book Tells 
How You Can Share 
in Today’s Prosperity 


Make it the 
F jation of Your 
Financial Independence 
‘You haye read and heard @ lot about 
prosperity in America. What, does it 
all mean to you— just steady job, a 
little more ‘spending money, a few 
more luxuries? Or does it mean your 
‘opportunity to acquire independent 
means and an independent inoome— 
‘something permanent and worth while? 
‘As you know, rich men bave many oppor- 
tunities and many ways toinvest safely and at 
the same time make big profits. But you may 
pot realize that you now have the same oppor 
Tunity. The Lavestment Trust gives you, with 


i hundreds, every investment nvantago 
{hae the rich man hea with his mullions, 
A Tested Plan 


‘The investment trust idea originated in Great 
Britain over sixty years ogo, Aa a result, 
canny Scots and. consery ishiwen 
have been making 15%, 20% and 25% on 
their money. ‘The same plan iy now gaining 
‘wide-spread popularity in America. 

‘You can learn all about investment trusts 
by reading our new booklet. In every-day 
Inigage H expaing what investment trusts 
fare, how they operate and how you can 
enefit. 


Learn How YOU Can Make 


Big Profits Conservatively 
Festiva tem tisbadieie feet 
tian fa aes wt 
ese scandes bn ie ms 
diversification gives you not only extreme 
seats Soa eet sean 
re aaah a 

a hart Rc vee 
pe mt 
Eyes me 
Sink ioy pecan “tllt sella a 
say STaus coer ine 
then. 


‘Take the First Step Today. Make this booklet 
the beginning of your financial independence. 
Mail the coupon note, 


UNITED STATES FISCAL 
CORPORATION 
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rated above isthe proposed eugnering gronp at New York University 


The billing ow the 


ight 1 already erected ude i bere thatthe tat af th: pal Siew Lasitne ae cada 


Deciding What Tools Are Good 


good value; it will, give you 


T: IS a fine tool; it represents 


satisfactory’ service,"—this is 

what the Popular Science Insti- 
tute of Standards’ insignia of approval 
tells you when you sce it on a tool 
advertisement. Such statements mean 
much or little according to what lies 
in back of them and the tool user will 
rightfully ask, “How do you know 
thar” 

As a matter of fact, the Instirure 
had no easy task determining this and 
it took considerable time, work and 
study before it was felt to be in a posi- 
tion to speak authoritatively on the 
subject of tools. 

In the first place, while the Popular 
Science Institute was fortunate in hav- 
ing some very prominent engineering 
experts on its staff and in having at 
its disposal the $350,000 Sage Re- 
search Laboratory testing equipment 
at New York University, ic had licele 
to go by in the matter of test methods 
and still less in the case of standards. 

This meanc two things. Test meth- 
ous had tobe worked out and in many 
cases equipment had to be specially 
designed for use in making such tests 
‘There are machines like the Rockwell, 
Brinell and Scleroscope, for instance, 
that can be used in testing the hard- 
ness of the steel in a cool, but when it 
comes to putting a hammer through 
seit fgg many thousand blows the 
is no machine that one can go out and 
ptchase forthe purpose So, ina case 
ike this, the Tnsticute’s testing ex- 
perts had to devise an arrangement 
that would accurately serve, just as it 


By 
F. G. PRYOR, Secretary 
Popular Science Institute of Standards 


was necessary to rig out an ingenious 
reciprocating machine thar would put 
an aucomatic or spiral screw driver 
through the equivalent of several 
years of heavy everyday usage in only 
a few days’ time. 

Then, an even harder task con- 
froated the Popular Science Insticuce 
of Standards when it came to gaging 
the test results and determining where 
to draw the line in the matter of ap- 
provals. The Institute's testing ex- 

ts relied upon whatever could be 
found in Government bureaus and 
elsewhere, but the difficulty lay in the 
fact that they were nor trying to set 


Se 
Popular Science Monthly 
GUARANTEE 


“The ahore seal on an advertisement 
indkaco that the prodact rekerel 
have heen approved ater txt by the 
Popular Size Tonite of Seaodards 

cae Snwce Mowraty gearan- 


tees every article of merchandise ad- 


fereel pis olemes ‘heen sto 
bur produces advercied to Porctax 
Scretce Mowruy may expect them 
fo give abolue sattaction ander 
formal aad proper se. Our readers 
ja buying these products are puaran- 
feed this sate bp Porvean 
‘Sitesce Mowracr. 
‘Tar Posusness 


up any absolute standard that every 
tool or product must attain in order 
to be a good one, but were endeavor- 
ing to devise tests co suit che use to 
which each produce is put. 

The Popular Science Institute's tests 
are not perfect yet—not by a great 
deal—but just how far we have gone 
and just how worth while the work 
has been can be judged by the recogni- 
tion that has come from highest 
sources. 

The U. S. Bureau of St 
Washington has recent! 
the Institute's director, 


consulting mechanical engineer for 
their organization, and the belief has 
been expressed by officials of the Fed- 
eral Specifications Board that the af- 
filiation of the U. S. Bureau of Stand- 
ards and the Popalar Science Institute 
of Standards will result in mutual 
help and benefit. 

i Assistant Director in charge of 
tool testing is Major Carlos deZatea, 
Chief of the Testing Laboratory Sec 
tion of the New York Ordnance Dis- 
trict. This appointment means that 
All tools of the U.S, Army will be 
tested, prior to writing of specifica. 
tions of purchase, in the Sage Labora- 
tory. where the Popular Science Insti- 
tute's tests are conducted. 

These tests are conducted for the 
benefit of Porvtar Science Monta 
readers with mo charge nor advertis- 
ing obligation to manufacturers, A. 
list of approved tools may be had by 
writing the Popular Science Institute, 
250 Fourth Ave., New York, N. Y. 
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Radio is better with Batlery Power 


hy 
pay for waste 


space ? 


Buy the 
Evereapy 
Lave RBILT 
-it’s every inch a battery 


TN DRY cell “B” batteries made up 
of cylindrical cells more than one- 
third of the space is wasted. That's 
inevitable. No matter how closely 
you pack a group of cylinders, 
there always will be spaces be- 
tween them. Usually these spaces 
are filled in with pitch or other 
substances, to prevent movement 
of the cells during shipment and 
breakage of the wires connecting 
cell to cell. Think of it—over a 
he space inside the or- 
dinary battery is filled with inert 
packing material} 


In the Eveready Layerbilt “B” 
Battery No. 486 there are no waste 
spaces between the cells and no 
useless materials, Instead of eylin- 
drieal cells, this extraordinary 
battery uses flat cells. It is built 
in layers and assembled under 
pressure into a solid block. Elec- 
trical connection between cell and 
cell is automatic, by pressure of 
the entire side of each cell against 
its neighbor 

The most surprising thing 
about this construction is that it 
actually makes the active mate- 

rials more efficient. A 


unexpected result of 
researches into meth- 
ods of utilizing the 
hitherto waste 5] a 
Scient now 
that the flat shape is 
the most efficient form 
for the cells in a “B” 
battery. No wonder the 


Mtmstrated tn the lft the eine 
reader “typeof te ators 
1th ae pace 


ee ting of ll 


E 


veready Layerbilt is the longest 
sting and therefore most eco- 
nomical of all the Evereadys, 
Only Eveready makes the Lay- 
erbilt. Its exclusive, patented 
construction is Eveready's grea 
est contribution to radio enjoy- 
ment, giving new economy and 
convenience to battery users. The 
Eveready Layerbilt, of course, 
provides Battery Power—silent, 
reliable, independent, guarantor 
of the best reception. For modern 
sets, use the Eveready Layerbil 


NATIONAL CARBON CO., INc. 
New York [Ima] San Francisco 


Ente of Winton Carbide ond Carbon Corporation 


‘Tuesday night is Eveready Hour Night 
East of the Rockies 
9 P. M., Eastern Standard Time 
Through WEAF and associated N.B. Ce 
tations 
On the Pacifie Coast 
8 P. M., Pacific Standard Time 
NB. C. Pacific Coast network: 


The air is full of things you shouldnt miss 
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Our Re 


What Do You Say, Gus? 


perts who are with’ 
us each month, felt 
fied, a few issues 
roundly blaming the woman who 
Letters 


ao. 
“drives” from the back seat. 
from many readers agreed with them. 


But listen to Mrs. L. S.. of Walton, N. Y. 
“Why must the wife sit in the back 

iyway? From that position every- 

ooks much more dangerous. 
Jearning to drive T have found that what 
looks ike an unavoidable smash from the 
back seat does not remotely one 
to the driver, and very rarely to the other 
‘occupant of the front seat. This is just 
a plea for a square deal for the woman.” 


1 Place of Honor 


ERMIT me to take this opportunity 
to ¢ appreciation» of 
Captain ans and directions 
for ship model building. Not only are 
these plans 


who, among other 
gifts, received a new grand piano; and 
my Spanish galleon now has the place of 
honor on the W. C. R,, South 
Pasadena, Calif, 


What Hope for Inventors? 


WAS surprised, recently, to read that 
Maurice Holland, of the 
Research Council 


ut that less than five 
fentions in the Patent 
Bice which receive commercial recogni 
mare the products of men who labor 
handed. And he concluded that 
ret genius.” as he calls hin, can- 
not hope to compete nowadays with the 
tollective work of men in highly organ- 
ized industrial research laboratories. 
“Is this true? I doubt it. Count over 
ventions which have given us most 
‘automobiles, airplanes, 
less, the “machinery of farm and 
factory—every one sprang from the hand 
of a lone worker, often struggling with 
poverty, but inspired by a great idea. 
“Hired workers in great laboratories 
‘are necessary for the application of inven 
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tions to industry; but the greatest inven- 
tions themselves come from the labors of 
‘Am Lright?"—N. B. 


The Debate Goes On 


ROHIBITION 
ls It Good for 
Us?" in our January 
issue drew many let- 
ters from reader. For 
example, A. 8, 
Dwight. North De. 
kota, writes: 

“T have in a most 
unbiased manner 
compared and ana- 
lyzed the indictment of prohibition by 
Dr. Charles A. L. Reed, and the defense 


Dr. Reed wins the debate 
by long odds.” observes S.-M. T., of 
Cleveland, Ohio. “Dr. Emerson uses the 
circumstantial evidence of general mor. 


increasing deaths from poisonous probibi- 
tion liquor, "And. dors he Teale how 
many people are dying for « good drink?" 


What Do You Think? 


OBJECT to fetion in your magazine, 
Leave fiction to. others, Same of 
articles seem to be pretiy good fe- 
Tia tapeny ooh. Te Lente, Neh 
"he aloes ate isteenting, itr 
tive, and make the magazine more en 
Joyable than ever."—L- AT, Peoria, I, 
“at's have more stores of the “Bare 


sccallants aad 
should prove immensely popular with 
the reading public." —C. E. , Torwnto, 
essed 

“When there is so much bad fiction on 
the market, why do you have to add to 
it?"—S. M. T., Fargo. N. D. 

“Your story, “Midge’, tells enough 
about the making of steel so that it holds 
@ person's interest better than many 
articles could.” —H. R., Edgerton, Wis. 
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<S 
Glad You Like It 


HAVE a free season ticket to the 
‘opera, and I go every week. 

“T have a clock which [never need to 
wind, yet it strikes the correct time every 
day in the year. 

“I follow all the ball games and boxing 
matches free without crashing the gate. 

“I go to church ‘Sunday and 
never drop a dime into the plate. 
very so often the President of the 


T am quite a pri 
citizen, “And all because T built. that 
Porvian Scuexce five-tube radio, I 
must say it has exceeded my fondest 
hopes.” J. L, M., Pittsburgh, Pa, 


Apes and Ostriches 


“TAM pot 2 Darwin ape: neither are 

my friends.” writes C,H. of Los 
Angeles, Calif, ‘one of the readers who 
commented on Sir Arthur Keit 
summary in Porvtan Seumxce Moxi 
‘ofthe proofs of Darwinian theory. Tn the 

ne mail S. L, T. wrote from Nash- 


ville, Tenn.: 
“Though T live in a state which has a 
teach- 


‘plana 
‘evidences for evo- 

ned in 
article was con- 
vincing enough for me. 
As Dr. 


the Advancement of 
“Evolution ean 


ience, said recently, 
only be doubted bs 
like an ostrich, buries 
id out of dread that he may see some 
thing shocking.” 


Nol Dead Yet 


OFTHE other day Glenn Frank, the 
noted educator, expressed the fear 
that modern science, 

wonders, is killing our capacity. for 
wronder and curiosty—in other words, 
Iaking the universe al matter-of-fact. 

“He never saw my kids and me read~ 
ing our copy of Porutan Science 
Moyracy together. ‘Those pictures and 
stories of the mysterious faraway stars, 
of great deeds and adventures, of giant 
buildings and machines, of the magic of 
electricity and flying machines—all make 
Porvtar Screxce a wonder book that 
never grows old. 

“As for curiosity—well, I'm here to 
state that the editor of an encyclopedia 
would faint away if he had to answer all 
the questions they ask me in one sitting.” 
J.L., St. Louis, Mo. 


while creat 


March, 1938 POPULAR SCIENCE MONTHLY 


Whatever your driving conditions 


—climate—weather 
— temperature —altitude 


your car will run best on 


ETHYL GASOLINE 


There is nothing mysterious about Ethyl Gasoline. It is selected motor 
gasoline containing “ETHYL” fluid, the compound developed by Gen- 
eral Motors Research to take advantage of the higher compression 
created by carbon deposits or by advanced engine design. 


So effective is “ETHYL” fluid—a patented compound containing 
tetraethyl lead —that it takes less than a teaspoonful to a gallon of gaso- 
line to give your car a performance you have never known before. 

You get more power on hills and heavy roads, quicker acceleration, 
reduced gear-shifting and a cooler engine—and as for high compression 
engines, Ethyl Gasoline made them possible! 

More than 1,000,000 car owners are now riding with Ethyl. And its 
price is merely the price of good gasoline plus the few extra pennies that 
the "ETHYL” ingredient costs. 


ETHYL GASOLINE CORPORATION - 25 Broadway, New York City 


ETHYL GASOLINE IS THE YARDSTICK BY WHICH OTHER GASOLINES ARE MEASURED. 


an 
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Reais 


By 


Signa ry amche wae faerie 
{tnd oF Ue dha: Messages 


“Distance —1t is in the reception ot 
distant stations that the superior qualities 
of the Grebe Synchrophase Seven are par 
ticularly evident. 


It is then that the full, natural tone— 


volume, enables you to enjoy programs 
from far away. 

Nineteen years of making only qual 
radio has taught Grebe how ‘to build 


a set that gives complete satisfaction for 
which gives such enjoyment to local pro- 
grams—makes it difficult to believe that 
you are listening to a distant station. 
Easy tuning of these feeble signals, 
cleanly separated from strong local 
broadcasting and amplified to satisfactory 


Send for Booklet P. Then ask a Grebe 
dealer to demonstrate, in your home, that 
you can “get it better with a Grebe.” 


LS Scr or ASE, 
A.H. Grebe © Company, Inc., 109 West 57th Street, New York City 


Factory: Richmond Hill, N.Y. Western Branch: 443 So. San Pedro Street, Los Angeles, California 
Makers of quality radio since 1909 
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Making Submarines Safe 


Inventions That Might Have Prevented 
the Tragic Loss of the Crew of the S-4 That 
Fought for Life at the Bottom of the Sea 


By Jous Warxer Haxrixcrox 


N_A galoswept bay. of the New 
England coast one of the greatest 
rose fects ever nblie wad 
bout the spot where forty. men 
had been buried in crushed cof 

Of steel, flung to the bottom of the sea. 

The living tomb. was the 

8-5, one of the largest of 

tindersea fighting machines, which had 

bet rammed an by the U. 

destroyer Panlding. 

ing instrument on the 
the Sf, caught. the 
found of sharp rapping on the metal hull 
of the stricken ship, ‘The S-¥ answered 
and then the rescue ship Faloon with its 

‘xcillator took up communication 

“The rapping spelled a message in Morse 
Tnterational telegraph coisa itil 
estion from six of the men trapped at 
the bottom of the sea 

How long will you be now?* 


HE question found no answer; it 
remains unanswered. Yet from out 
of the depths where those six brave men 
perished may yet come a response in new 
Yar for the deliverance of suis who in 
ture may face the perils of 
underseas. 


‘The 8-5 disaster off Provincetown, 
Mass., a few weeks ago, following as it 


did_upon similar accidents to sub- 
marines, brought to the nation the 
sharp reminder that although meas- 
ures’ to prevent such horrors had 
been proposed, none had been adopt 
This newest catastrophe aroused the 
American public and its officials to give 
heed. to. that query, “How. long will 
you be?” and to demand that the lives 
Of submarine erews be safeguarded in 
days of peace. 


VESSEL of one thousand tons, the 
was 90 nea ike the 8-57 which 
inet a similar fate in 1925, that she might 
well be called a sister ship. She had been 
the Portsmouth Navy’ Yard, and after 
Slight repsirs had been sent on 6 testing 
Cruise before being overhauled. ‘She was 
‘ing foes a dive when the U. 8 
Paulting, one of the swift vemels 
the world, came cutting the wintry sen at 
cahteen knots, a litte more than half 
speed. Saddenly- the hcinsman of the 
‘Estroyer caught sight ofa slender object, 
the submarin’s periscope emerging. A 
bake of fchermeats nets he thought. 
He changed is course. rang. for fll 
of Ge Pedi tro bees 
. Paulding 
Fouled by the ebstacle ‘Too ite! ‘The 
‘couning tower of the S-j hited in sight. 


‘The Paulding struck—a blow so terrifle 
that her own bow rose high out of the 
water—erumpling the tower like a shell 
and tearing @ gaping hole in the star- 
hoard’ side of the submarine's battery 
room “Almost natant the Sf 
and went down by the head into the gray: 
ove of the Atlantic floor. aia! 


JUST what happened aboard thedoomed 
‘vessel during those few desperate mo- 
ments none will ever know. But from 
the record of code messages exchanged 
between the rescuers and the doomed men 
it is not hard to imagine the scene. A 
seaman in, the tower, gazing through 
glazed portholes to report the first glimpse 
of green surface, is killed outright at the 
callapee of his entry box, ‘The waters, 
pouring through jing wound in t 
Nessel's side, roar into the battery root. 
Brine-flooded cells of the storage batteries 
13 


ing torrents swee) 
=the brains of the ship just under the 
‘conning tower—overwhelmi at 


\ few strugaling men seck refuge in the 

stem or in the motor compartment, wad- 

ing waist high in the flood in av. 

npt to close a bulkhead door. Six men, 
tenant, three torpedo men and two 


seamen, gain the forward torpedo room, 
are safe, for a time, in this steel-girt 
ir twenty-three 


prison cell—a bubble of 


might think, 
men whose every 
Nazar “The fate of the S- 


alle and they w 
‘end for that chi 


Hes 
narrow chamber grows as 
cold as the water that presses 
against its walls, With blankets taken 
from the shelflike beds. the shivering 
men fight off the tomblike chill. Seant 


are doled out. Water 
seeps in, covering the floor of their black 
prison. "The air they breathe grows stale 


{ind will soon be poison, but. they’ pin 
their hope on five small steel cylinders of 
condensed oxygen to keep life in their 
bodies until aid comes from they ee 
not where. Saving their energy, they 
hhreathe as lightly as they can—and wait 
Uhrouuh hours that seem days. In their 

Is—for speech wastes breath—they 
turn. over and over again the chances of 
coming out alive. 


ANWHILE the world above is 

alive with activity. The Paulding. 
having thrown a buoy to mark the place 
where the submarine went down, and 
having sent lifeboats to search—vainly 
—for survivors, has limped to Provinee- 
town to report the collision. Telephone 
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and telegraph spread the news to Wash- 
ington, to the Navy yards, to the sub- 

London, Conn. 
in New York, Boston, 
Norfolk, hurry by fast trains, by auto- 
mobiles, even by hydroplane. ” Crack 
divers, eager volunteers, hurry to the 


BUT Ber sort come the, salvage 

vessels, What ages the hours have 

seemed to the six captives in the torpedo 

room, while twenty-six vessels, battered 

by heavy seas, can do nothing to bring 
thea hope! 


rescue ship Falcon to the 


broken wreck, 101 feet 


below the surface. He is 
‘Tom Eadie, swathed three 


‘come from the shattered. 
hulk? Whirling a hammer, 
he strikes the steel shell a 
resounding blow. 


comes ack a anewering 
Je telephones front 

I copper helmet to the 
“There is life aboard!” 
‘Then the Falcon above, 
sig an” oscillator, for 
Communication, eins an 
exchange of tapping mes- 
Sages in Morse code—a 
quick tap for a dot, two 
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sible? Have we a chance?” They think 
of the S-51, eut down by the 8. 8. City of 
Rome off Block Island in 1925 and raised 


later." American submersibles have no 
tside fastenings to provide holds for 


ting chains o cables. ‘The only method 
posmle now, as with the 51, isi 

"y pontoons. Divers with 

blow tunnels under the hulk. At thi 
writing none had been able to do that in 
the silt of Provincetown, although three 
hhad nearly died in the attempt. Once 
tunnels are made, chains are’ passed 
through and attached to pontoons which 
can lift the wreck—a long and tedious 
process at best. 


GCTENCE has done much to provide 
the means of life for the crews of 
sunken submarines, yet that much is far 
from enough. Their own resources erip- 


Beh te eon sig ed cnty tbe Bye 
ti 


‘of the 
‘Then the 
‘and finally 


stint for falling 
ide etter means of 
Brea. the harshest 


critics, however, have praised 


the officers an 


power for the doomed 
Considering the lim- 


ited facilities at his disposal, 
it was generally conceded 


that Rear Admiral Frank H. 


expert who directed the raise 
ing of the S-51 and who, 


for a dash. 


No,” is ly 
mag pl et 
jad. How long will you 
be now?” 


How many are there?” 
‘There are six. Please hurry! 


Everything possible is being done,” 


is the 
‘God! we can hear them say. 
“Everything possible! Iz anything pox 


wil 


‘View of aft end of the S-4s torpedo room, showing the four toe- 
‘pedo tubes inthe mide of the photograph. Prom these qua 
Xerv ix of he crew signalled for'3 ayn that hey stil ved 


volunteering his services anew, nearly 
deat his life m diving abut the wreck, 8 
dssrving only of honor The hers 
those who think so is U. 8. 4 

Grifin of New York, 


‘quiry when the S: 
Representative Grifin is an_ engineer 
‘and has invented several submarine safety 
appliances, which he has offered to the 
Government. He and others have pro- 
ets by which the vessels 
be lifted be attached to all. sub- 
marines. By fastening such rings to 
bands welded to the hulls Mr. Griffin 
believes they would be entirely practi 
able, 

‘Mr, Griffin also is the 
life raft or chamber desi 
-xuperstructure of a submi 
deck and the hull. Tn case of accident the 

. chamber from be- 

nd set it free by 
‘The device, contain- 
‘enough to 


‘Some of the newer types of su 


‘escapes Wi 
protection for 
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ape through the hatch. Since 
must be prompt, a signal buoy, which 
can be released’ from its housing on 
the deck of a sunken submarine and 
remains anchored to the distressed ves- 
sel is standard equipment in several 
navies. In addition, a telephone wire run- 

from an instrument in the floating 
to the interior of the submarine 
Jes ready communication, 


inlet, leading to the 
wyatem of the vessel, an inlet 


thre Sh Saves tat esta aed age 


ready to go where the goverament re- 
quires them, "A German salvage ahi 


1911, can Tift the largest types of sub- 
marines with ease, She consists of two 
hulls, which are really huge pontoor 
that ‘can be lowered or raised by ade 


mitting or eas 


water ballast, as does 
a submersible. ‘The sections are joined 
together by a heavy steel bridge on 
which powerful cranes are mounted: 


[i BSpiinated that effective salvage 
vessels of this type could be built in 
the United States’ for $1,500,000 each, 
Even at a higher figure, their use would 
seem to be justified, for large submarines 

'83,000,000 apiece, and carry 


has suggested 
sipping Board vessels, 


similar to the Vulcan by joining two of 
them catamaran fi Adequa 

be built 
n the need 


illustrated 


nost forgot 
Toss of the 7 


near Hons le 
done was made tp from two sco 
rane, requiring three weeks labor, 
it failed. So expert divers were 
toned from the Brooklyn Ni 

0) miles *. 


chests, For such pu 


poses Tight diving suits, 
fitted 


ox; 
nl air. pu 
devices, are in use 
ie German, Dute 

Swedish 


has proved practicable. 
‘Men who are 

enter this room into 
which several atmos. 
pheres of | compressed 
aiare forced When the 
wroper quantity has been 
Injected a hatch cover 
in the bottom can be 
opened and the sea 
Water, rising only a litle 


last—with the bo 
its crew of twenty 

Definite action to- 
ward greater safety now 
seems pretty well as- 


have the American peo- 
ple become s0 aroused 
over a naval disaster. 
If the lesson serves to 
safeguard. the lives of 
‘middies of the tndersen 


in the well, is kept 
check by the pressure 
of the ait, allowing es 


iver Wickwire, being lowered ftom the reacue ship Falcon ia one of the efforts to 
Bierce the shell f the Stim nach a way ato carry Weaving at tober valaat ew 
‘Without admitting a the sume Une water that woold tmtanly cause their deat 


in the future, the gallant 
cerew of the S-§ will not 
shave perished in vain, 
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Col, PH Fawcett, of whote party. nothing 
thew been heard since he "and ba son ands 
Wend entered Braslian jungle three years 40 


G6 UYABA, Brazil. 
from romantic captivity as 
the living idol of a remote 
Indian tribe, hitherto. un- 
known to science, Col. P. 

HL Fawcett, the noted British explorer 

‘who in 1925 vanished into the jungles of 

Matto Grosso, is now being brought out 

civilizati 

Mesuuges from Commander Dyott, 

eader of the Fawcett relief expedition, 

ate the reoue wae accompa BY 
ever ra the savages’ village 

m which ieplane and overland ‘party 

covperated, 


TTHIN the next eighteen months 

L expect to read a news despatch 
worded much as above. It will mark the 
climax of an adventure rivaling the most 
‘sensational exploring feat of the last half 
century, 

Tn 1871, the workd waited breathless 
while Henry M. Stanley fought his w 
dreds of miles through equator 
to rescue the long lost. Scottish 
sionary, Dr. David Livingstone. 
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Is Lost Explorer 
Now Jungle God: 


By FRANCIS GOW SMITH 


‘Today, Commander George M. Dyott, 
explorer and lecturer, has set forth on Herald to find Dr. Livingstone, who in 
fan even more daring’ mission—to wring 1865 had set out to discover the long- 
from the jungles of Brazil some clue to sought sources of the Nile and for nearly 


James Gordon Bennett of the New York 


the mysterious fate of the va 
British war veteran, Lieut. Col. P. H. 

Faweett, D.S.O. 
After ‘a life dedicated chiefly to South 
an exploration—as Living- 


Amer 
stone's was dedicated to discoveries in 
AMrica—Col. Faweett undertook, three 
years ago, to survey and map the least- 
known sparse Matto Grosso. At 


anion, he plunged northward from 
Cuyaha into the wilderness—and he has 
not bea heard of since except th 
romantic rumors that only increase 
mystery of his disappearance. 


MMANDER DYOTT is a fellow 
Englishman who has already made 


from the Pacific and down the Amazo 
the other last year along Roosevelt’ 
trail and down the River of Doubt. Bu 
this time Commander Dyott,, financed 
‘as Stanley was by American capital, must 
mnetrate a gloomy wilderness mote for- 
Jing than he has formerly traversed, 
and even lest known than Africa was 
when it swallowed up Livingstone: and 
Dyott in Brazil will have no such clucs 
‘as helped Stanley on his historic quest. 
‘The name of Henry M. Stanley fit 
years ago was a synonym for dari 
Venture. After exploits on both sides in 
the Civil War, he was commissioned by 


seven years had not been heard of. 

Stanley, leading 200 men inland from 
Zamsibar through the densest of African 
jungles, soon began to get word from the 
hatives of a strange, bearded white man 


there, on November 10, 1 
exhausted by his eight m 
iad no words to greet th 


fringes, bey 
twhich roam perhaps half « ntllion nal 
Indians, some of whom have never out- 
grown the stone age. 


T 18 true that Col. Fawcett has been 
for years at home in just auch country. 
‘A British artillery officer who served dur- 
ing his youth in Ceylon, Malta, China 
‘and Morocco, he was lent by his govern- 
sak 106 bo Retr toc a undeg 
commissioner, Having ear up 
the disputed line between Bolivia 
Peru, he gave himself up to Br 
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‘A MOUS authority on Brazil offers here an amaz- 
ing explanation of the mysterious disappearance of 
Col. Fawcett, British adventurer, who is now being 
sought by rescuers in the South American wilderness 


exploration until the 


mander Dyott set 


Geographical Society, out, the 4 
he plunged on his arises whet 
present xenture with Faweett is still aliv 
‘nly his son Jack and ‘A French eny 


Raleigh 
‘aceon 


found Faweett living 
asa hermit, in a 


DES map- 
nknown ter- 
ritories in the neigh- 
borhood of the Para- 
natinga und ‘Tapajos 


Cuyaba, but this re- 
port has been thor- 
hl ai 


plan was to seek the RY 

lization, antedating Henry Morris, later visited the same ter- 

Egypt's, But Brazilians in Matto Grosso ritory, hunting Faweett, and found not a 
who were among the last to discuss his trace of hin 


‘and I believe th 
tion was, die 
ily rich lost Gold Mine 
worked for two 
since its early 
eoverers were murdered by 
where north 
tween the Xingu 


Peters 


believe Col. Faw 


Indians, His two 
dreading the savages ahead, were about 
to leave him. Raleigh Rimmell was 

fected trom an insect sting and the pac 


‘of some tribe of Indians who are treating 
him well because of their 
awe of 


Left: Semicivilised Indians northwest of Cuyab, 
‘more bowtie than the uncivilized ones of the 
[terior Ate Indians near Ris Tapagos bow 


‘explorer and ‘compatriot, Col. P.M. Fawcett 


mander Dyott’s own experiences have 
He was once missing fo 

kept prisoner 

fans. Col. Faweett will yet be 


pebtam Col. Fawcett’ lant 
joval Geographical Society 
educe that the explorer hud altered 
nally announced plans and, hav 
reached the Rio Sio 
the ‘Tapajos, was 
ward. 
‘on the plan of tra 
‘of the tenth parallel, 
ld have brought him to th 
er. And this route 
irectly through the tradi 
Martyrs’ Gold Mine. 
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A climbing ool!” Cheese shouted frm 
where he war squatting esie Tact und the 
Get oShe's neat Teall’ rocket, and soehine 
See bat 


All Metal 


What Happened When the Big Air Liner Took Its First 
Trip 


the air as a carrier between Los Angeles and 
isco, But the Pacific Guil's carver was brief, epic and 
Like so many other pioneering tries, the log of the Guill 
goes unsung. and remembered save by a posse ten. ‘The 
gers and two other Pilot Jack Page and his worthy 
‘aling. 
lot Jack Page was the owner, designer and b 
nat craft, which was Jack's oldest and best dream come true. 
More than a year’s hard work had gone 
Jack, Cheese and half a dozen others had done 
How Jack promoted the eash—she cast upward of si 
dollars—no one knows. But, from here and there, the money. 
‘came: and the plane had taken shape. Great shape. too. 
Every truss that went into the Gull was hand-picked and 
dural was the best 
rolled stoc 


every time 


ig in the boots from which he 
of a tough game—air. 


Pacific Gull out for its frst hop. 
realized that Jack and coworkers had sounded a new note in 
aviation. ‘The job was good! 

‘The big erait was of orthodox hiplane design. Tt had a wing 
spread of eighty-five feet, the top of the upper plane was about 
two stories aloft, and its overall length would make the average 
big plane appear stubbed. The ten-place. glassed-in cabin was 
Iuxuriously appointed and entirely protected the voragers from 
‘any contact with the elements. Behind and above, side by side 
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By 
ANDREW A. CAFFREY 


-A Story of Ingenuity, Parachutes —and a Girl 


re the pilot's and fly 5 sents. 
effect, Jack Page had ars ‘cockpit’ 
passengers were unable the pilot, 


wheel's caged 

'o become seated, the passenger stepped down from a na 

cat walk which centered the compartment. ‘The brief dropoff 

‘made one feel that the legs ng through the floor, and 

maybe they were. When in the seat, the side cushions eam 

about shoulder-high. Comfortable, that’s what it was. 
This 


was one of many other important in- 
_always short on talk, allowed them 


surprise parts—that, as was noted before, the ten passengers 
will never forget. No, never! Yet—and make note—Page 
never “lost” a fare 


Te powering of the great Parifie Gull was unique in thar 
-0 types of motors were used, On each lower wing, at the 
interplane struts, was a power nacelle hiding a cowled-i 
Wight chgiee of one Iuonirel aod cighty horsepower. 
two motors were worked as " pushers,” that is, with the proj 
behind the trailing-edge of the wing. ‘The third power unit, the 
central motor in the nose of the fuselage, was a Liberty “12” of 
four hundred and fifty horsepower. In all, the Gull had upward 
of cight hundred measures of that much-desired stuff—horse- 


power. 2 
‘The big Liberty engine was solidly bedded on a four-pronged 
tubular carrier that was firmly bolted—each of the four prongs 
with a large drift pin—to the fire-shield bulkhead which was the 
nose of the fuselage. Tt wasa fine mounting. Simply remove two 
drift wires and drive back four pins and, hooking a block and 
tackle to the whole works. out came the heavy power u 
motor, water radiator, oil tanks and all. From a point of 
efficient field service you couldn't beat it; and Jack Page, saying 
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little about the installation, took great 
silent pride in this piece of clean-cut 
engineering. The mention of this 
‘motor mount is important! 

‘On the morning of the Pacific Gill's 
first scheduled Los Angeles San Fran- 
cisco flight, ‘the first passenger to 
‘arrive was plural. It was a man and 
wife wherein the man was irrelevant. 
And, at first, you didn’t see him bu 
‘on second thought, you knew that all 
those hand bags weren't carrying 
themselves. 

“Where do we sit?” the lady de- 
manded, and waved two good one- 


my tke =e 
flo 


Cheese Farling—he was 
before making. ans 


seating—waited till he got 
the ms 


weigh much more. . . . 


N THE two rear sats, madam,” 


“ But the front seats,” said the lady, 
“they're empty; why can't we have 


‘Cheese was just about to pull that 
old wag, to wit that both ends of the 
‘at the same time. 
nowing how to hanal 
‘women, came to the front. and ex- 
plained that a ship must be loaded in 
such a way as to 
tudinal balance, a 
center of gravity always falls 
ere in the wing bay, there too 
should the craft's load be cari. Tn 
the matter of passeuger loading — 
Hubs and thins fo the fear; fats and 
oversized to the front. ‘The lady 
understood perfectly, 
others,” she said, “where 


exclaimed, inward! 
“Where are her brothers?” 

“What do, you-mean, madam 
Tack asked. “Did you expect your 
brothers to see you off?” 


0, NO, NO! My brothers are 

Roing, too. ‘They bought their 
tickets whem T got ours.” 

“There's half an hour yet.” Jack 
informed the agitated one, “and no 
doubt they'll be on the next hus.” 
You'll seat them next to us?” 
“When do we depart? When will we be in San Francisco? 
How far is it to Frisco? How long does it take to get there? 

there before the steamship Hilo arrives from the 
‘ill we? We must. My sister and her family are on 


“According to the 
company’s Los Angeles office, the Hilo was two hundred miles 
off shore at six o'clock this morning. . . . .Will you promise to 
get me to the Hilo? We must be there when she docks, to meet 
Iny sister. 

““T'll get you to the Milo,” Jack Page promised in perfectly 
good fai 

‘Just as this conversation terminated, the two brothers arrived 
‘and lined up with the luggage-carrying husband. Cheese stowed 
all hand baggage in the tail-bay compartment, and marched the 
three boys into the plane. 

‘The next four passengers came in a body; all men, on duty 
bent. They were government agents of the Bureau of Agri- 
culture, 

“When do we get into Frisco?” the chief asked. 


‘The plane circled down over the Tokio, Already the hig linet had sighted the five parachutes and 
“TJatiding by the white foam along her sider-—hed feversed her screws and wns sailing bY 


“Take off at eleven,” Jack said, “and arrive at three: four 
hours all told.” 

If you make it by three,” said the chief, “that will be jake! 
We've got to be there when the Tokio Maru makes port. § 
Toaded with silk, you know, and we've got a big job ahead of us 
anew silk bug has been coming in from the Orient. Another 
plant pest. The Tokio Maru was three hundred miles off shore 
early this morning, or late last night. She's fast. You're sure 
‘we'll get her before quarant 

“Easy!” Jack cheered, 


TORE luggage was packed away in the box behind the 
sr silot's cockpit and the four government men took 
their sea 
Ti the re epg sep rn ta cue ro 
the ropes, and dropped their bags at Cheese's feet. ‘These two, 
Taree man and a small git—small but ob, boy!—were openly 
excited. 

“Just got under the wire, eh, Sis! 
dug up his tickets. 

“Bet we did, Dad,” the girl answered. 


* the big man grinned as he 
“And if we missed 
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fhin, we'd mis the Tobia” See—two more running for the 


When do we make Frisco?" the father asked as Jack forced 
him through the small door. “You've got to get us there before 
the Tobio Maru shoves her nose upagainst The Embarcadero, - 
‘This little gies ma and sister are on that Jap boat and they 
"And if you don't get us to them—well, boy, 

ng vou ever did.” 


your i 


“L'lL put you right down on her nose.” Jack laughed. “You 
and the y sit up front 
“With the pilot?” the gil exclaimed and enthused. 


JACK smiled. “On this plane, the pilot rides the 


* the girl 
presently, she was moving in the direction of 
American girl wills, abe will! 


ng seat, “let Sis ride with the pilot on the tal 

Cheese busily readjusted the safety belt which fell several 
hes short. of circumnavigating the fat one's 

equator—"What do L want this belly-band for 
way?” the big man finally asked.” “Boys, 
not going to loop this flying hangar, are 


And, 
desire, When t 


‘Just an ordinary pre- 

Mr. Deuss.””—Juck 
ckly robbed the name 
ickets which he 
still held, and, also, noted 
ha. the’ i 


these people 
trussed up too?” Mr. Dense 
asked and laughingly looked 


He discovered that 
“O.K., boys, 


about. 
they. were, 


jake with me,” 
Cheese agreed, “T don’t 
need aseat.” Almira— 
Cheese knew—was not the 
kind to be in anybody's w 


“It's settled, Mr. Deuss,” 
Jack consented. 
you 


“TM show 
Jaughter how it’sdone.” — °" 
n't mind if she was 


_ Belore you're in the air five minutes, she'll be showing 
You how it should be done! ‘Then we will need these here form= 


From passenger to passenger, working aft, Jack and Cheese 
moved abd inspected their safety belts. “Also they made certs 
that te'uie oor o each small tooth was firmly cose The 
they were ready’to shove off and Jack moved back and up 
controls. Cheese went overside to assist the ground crew 
the starting of the motors. 


NE by one, the side motors barked into action, then settled 


‘amie to life, howled for moment, then fll to ent 
‘em off” as only a well-behaved Liberty can do. A cloud of dust 
paraded hack to the rear, the crowd of spectators gave way, and 
the Pacific Gull was a throbbing thing of lite. 

the motors warmed, Jack called Cheese to the cockpit 
‘and pointed to his instrument-board compass. : 

“Look at it!” Jack exclaimed. ‘The darned thing is sure 
gyrating like a merry-go-round, eh?" 

‘Cheese watched the dancing compass float. 
swing, but what can you do? 

“Not a thing.” Jack resigned. “But it gets my goat! One 
minute your compass is in perfect orientation, and the next 
minute the motor generators have turned it intoa pinwheel. 
Hold onto everything; I'm going to give these motors a run 

For thirty seconds the three motors, at top speed, made the 
‘world aveful with their combined roar. then, slowly, Jack closed 
the throttles and the power units fell to a muffled silence once 


‘She's sure hay- 


“Pull the blocks!” Cheese yelled, and climbed aboard. The 
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ground crew removed the wheel chocks, warned back the crowd, 
the motors sent up their wail again, and the Pacific Gull lifted 
its tail and was gone. 
Getting off the ground, Pilot Jack “poked” his ship's nose at 
Hearwoed 3 and the hills beyond, to the north. The ral made 
“A climbing fool!” Cheese shouted from where hé was squat- 
ting beside Jack and the girl. “She's what I call a rocket, and 
esc i 
BES ros 
answered and pointed to clouc a 
Cheese.” 
The Pacific Gull was in clouds before she had lost sight of 
Hollywood. And those clouds ire geting heavier every 
1c. ‘They seemed to be heaviest inland, so Jack eased oif 
on 


ahead for the rocket.” Jack 
banks far afront. “Pray a little, 


“TU have to work along the coast.” Jack yelled. “We'll cut 
over Santa Barbara aud keep just west of the ridge. 
‘The coast was picked up a little south of ra, but th 


clouds were heavy as ever. Visibility over the Pacific was very 
Pot, and the mountains now all at their right 
|—were carrying the black sky on theie tops. 

But they had the water below and could sneak 
along under the hard going, and, for the time bein. 
things were not too hud. Not 

too bad, but bad enough, 
The Pacific Gulls first bo 
wasn’t 


that ship “in his lap” and 
si 


tly cussing one bac 


EXOND Saute Marhars 
3 pall of black drapers 
fell ever, the Gull w is 
hapless 
Beson 


three propel 
whirling disks of white, Be. 
ow, the sea had ulso gon 


out, And dack Page drew 
big ship a little closer to 
hin 
Haweratom Now, with all earthy 
Cloyn! nish marks fone, Jack 
Iv by altimeter and instinet 
He held an altitude of three 


hundred fect, tried to visualize the lny of the shore, at his righ 


and ever and ever gave way to the left. 
‘sea was better than mountains. Anyway 
Jong. Rain was falling now, perhaps she'd clear. 

But the thick going did last. One hour payed out, 
another. By that time, the Pacific Gull was in a sad pli 
Jack Page—without the aid of a compass—was lost, But, when 
lost—you fight! 

"The cabin 5 also realized that all was not well, 


first, Cheese had tried to tell the backseat four thut t 
effect was only smoke from burning rubbish 
make it stick. Mr. Deuss and the four government men s 
tapped the arm rests of their suug booths and stared out th 
windows. 

“Everything will he jake.” Cheese told them, “We've pot 
gasoline enough for three hours more. Long before the end « 
that time, well ride out of this stuff” ‘This was a reasonable 


“Yes, but where?” Jack asked himself a 
Cheese's voice come up the companionway 
he asked the girl. 

‘De I look it?” she smiled back. 

“No.” Ashe spoke, Jack studied her fuce. And knew 

Vell, that's the correct answer, Jack Page. Lead 


TTR Bacifc Const from Los Angeles through Santa Harbara 
to Point Pedernaies, runs nearly due west for one hundred 
and fifty miles. But at that point—Point Peder 
mainland quits its westward push and the shoreline 
almost straight north to San Francisco, two Inundred avi 
miles away. So, at the end of his second (Continued on page 126) 


he listened tor 
‘You afraid?” 
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Why We Are Immune to 
Some Diseases 


How Tiny Bodies in 
the Blood Protect 
Some Men Against 
Illnesses That Others 
Cannot Survive 


LIDDA KAY 


OUR men of Buffalo, returning 
some years ago from a convention 
ighboring city, were stricke 


with typhoid. The infection w. 
traced to the water they had drunk in the 
‘eonvention city. 
anti 8 ith Bale, man whe 
rank the same water apparently immune 
to the onslaughts of the typhoid bacteria? 
And why had al buta few residents of the 
ion city been able to drink the 
Polioa-laden water with impunity for 
‘weeks, possibly months? 

Tn the answers lie the resul 
the, mowt important 
in the hi 


They go far 
toward explaining why we con- 
tract the diseases we do, as well 
howe instances of apparently 
miraculous 


ment of the bacterial origin of disease 
‘workable explanations 
incovery of ways 


have a 
been offered. ‘The 
to make us a 


the next step. Some d 


tellus they will have found vaccines 
to al 
diseases of bacterial origin. ‘The fam- 
lly doctor of the future will be an 
ologist. 

it theory 
‘our bodies are countless armies 
‘of tiny. chemieal substances called 
antibodies—our chief front-line fight- 
ee frst nena dass Baek ak 
body has its own 


invading germ finds its particular 
body in our Bodies a batle ensues, the 
antibody destroys the germ, and we our- 
selves do not even know that we have won 
a victory. 

‘Your body may at this moment be well 
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against. ty 
with which, once 
|. your body. ereated 


vid antiboie 

ity, had appa 
able pununity 
growth of thee bi 
tity-wide seale, the water pollution 
probably a very gradual process 

For centuries, of course, men had pux- 
sled over two kinds of immunity 
natural of innate, the other acquired 
after one had survived a particular dis 


ease, Cholera, for example, conferred 
i ty for life om him who survived, 
Curious. preventive measures. followed 


these observations. Asiatics made chil 
dren wear shirls of sufferers from the 
light fort of sinallpox, reasoning that the 
children would also acquire the disease in 
light form and thereafter be immune from 
a possibly fatal attack. The Turks, on the 

theory, inoculated themselves with 
‘pus from mild cases of smallpox. 

The day in 1880, Pasteur by 
accident inoculated several hens with old 
culture made 
sad of the usual fresh 


injected into our bodies, the 
serious harm but cause creat 


Ja 
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hodies which protect us against vi 
The inamt- 


ouferred is called active immunity, 

because our own bodies ereate the prom 

tecting antibod | 
‘A few years later other 


covered that the blood of in 


because the antibodies contained in such 
ool OF NeFUE 
to our bodies. 


RAV 
many have died, these last forty 

years, in the search for 

new serums —for always some human be- 

ing hal to be the first on whot the new 


preventive was ted. When Jack 
4 private in the Arm 


discharged from the 
Ki 


listed men, who, had vol 
their lives in a similar way were told that 
provision 

them, they joined in refusing to 
they were to be paid. In one oft 
dramatic military scenes a 
battlefield the 
fave then ultimatum rose and bowed and 
lifted his hand. 


Recently a Philadelphia doctor ai 
nounced a serum treatment for rheuma 
tism, which is not due to old age, but is as 
‘much an infection as measles. The im= 


portance of the a 
Ties in the fact that heart disease 
causes more deaths than any 
other malady; and rheumatism, 
according to Dr. Henry Albert, 
‘commissioner of health of Towa, 
‘causes from fifteen to twenty-five 
percent of heart disease. 


ORE. lately, two, Denver 

wsicians, Roy P. Forbes 
Py ay ag nd 
strated that a child with measles 
can, by giving a few drops of his 
immune blood, protect his young- 
er brothers and sisters from the 
disease. When the patient's fever 
begins to decline the blood is 
taken, Serum made from it pro 
duces a very mild form of modi- 


the serum in extracted and administered ws human beings, 
‘her to confer immanity against lines of as s treatment 


fied measles in the children who have 
heen exposed to the disease, and so con- 
fers immunity without making them 
‘Today man can make himself immune, 
hy vaccines or serums, to typhoi 
pox, rabies, diphtheria (tempo 
permanently, depending on whether anti 
toxin or toxin-antitoxin treatment 
wed), dysentery, plague, cholera, lock- 
jaw (temporarily), searlet fever and 
measles (temporarily). 


NFLUENZA, infantile paralysis, pneu- 
monia and. tuberculosis are diseases 
against which immunization is still being 
it by laboratory workers. 
‘Yet we have or 


treating root causes and effects. Frankly, 
Ye ate ignorant to large degree of the 
constitution of living matter. 
“ithe tne end encrgy and blty thnk 
have been spent on metallurgy were spent 
con medicine we could manufacture anti- 
toxin as readily as we can make cobalt 
stecl ‘There lies great field for the 
chemist who will turn his attention from 
dyes to biochemistry. 
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mn of new data on 
rose. Are in 


measles, ean you assume Ubut your chile 
dren are safe? 


inherit permanent in 
us diseases,” one doctor 
: re than you ean inherit 
susceptibility. Children acquire tubere 
losis and other infectious diseases fro 
Parents only as a result of close contact 
with them. ‘The same goes for immunity 
Dr. L. W, Famulener, well-known 
munologist of New York City, told m 
that city people develop a. markedly 
greater degree of i 
to diseases than their apparently healthier 
country cou 
the explanation.” he said, 
Secent exporare to diemse 
Cities over a period of years sti 
dual production of anti ¥ 
ow thatthe injection of gradually 
cereasing doses of -diphther 
intoa horse will eventually 
ne toa dose that 


pening to city dwellers, Y 
‘4 few pneumonia ge 
‘enough to. 


say jst 
late the proxdue= 
tion of a few antibodies in your 


body. A few weeks later, yu 
eis ight 


posed to infect 
crowded streets and p 

Y tinsties of 6 cs 
have to build up the antibody 


protectio 


arty, ‘the children 
private schools in New 
Jersey showed a far greater si 
‘ceptibility to diphtheria, than 
public sehool childre 

‘As we grow older, of course, no 
matter where welive, we 


certain 


certain degree of 
diseases by the same procesy—constant 
‘exposure and the gradual ereation of ant 


Give m 
je the worst 


epidemic,” y 
‘of baseball players who fall vi 
typhoid is above the 


sical condition provides no 
munity against the polluted water man 
of them carelessly drink while traveling, 
‘around the count 


Tnteresting experiments were made 
the ate Des Regn hy of the 
Johns Hopkins School “of Hygiene and 
Public Health. 


Of forty white rats, twenty: were regu- 
larly exercised by forced running in motor- 
driven drums. The other twenty were 
left to their own devices. After twenty 
one weeks all forty were inoculated with 
Pneumonia germs. Nest day the unexer- 
Soe sts ore slr, righted snd 
normal. But the (Continued on 
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“We” Smash More Records 


Lindbergh’s Plane 
Good as New After 
Flying 35,580 Miles 


By 
ELLSWORTH BENNETT 


HEN Col. Charles A. 
Lindbergh touched the 
soil of Central America 
‘on his latest “good will” 


hop, his famous mechanical partner, 
the Spirit of St, Lowis, had carried 
hhim, altogether, 35,580 miles—nearly 
equal to one ‘and one-half times 

und the globe! And this without 
‘sign of faltering, and with only a few 
minor repairs 

While the world renewed its tribute to 
Lindbergh 0s genius of flight, engineers 


‘were acelaiming the triumph of his Rearing at peed far Tater than an 
ti 
thine had wil 


temala. 


and the Spirit of St. 
‘Seem Arport Messe CHy on “eood wil” he to 


monoplane as one of the amazing 
mechanical performances of all time. 


the ma- 
‘months borne its pilot 
the American 

rent. over the At- 
ic Ocean, through 
every state in the 
Union, and then to 
Mexico City and Gua- 
And here it 

was, safe and sound, 
apparently as fit as 


Its air-cooled Whiel- 
vwind motor had run for 
more than $70 hours 
without a failure, sur- 
viving well beyond the 
renee Wie open of 
~ moder power plants 
its type, reckoned at 


“The Spirit of St. Lewin. Lindbergh at the controls 
of heir 38:500-mile 


(Genes) and President Callen wtcNing thee te Mexico 


100 hours, 
oth 


And it was. still tursing 
cl just before the 2000. 
naile trip from Washington to Mexico 
City, the master mechanic at Tolling 
Field, Washington, hud gone over the 
plane and had pronounced it in as perfect 
Condition as the day it let the factory! 
‘The accompanying map shows the 
Jong trail of Lindbergh's remarkable 
flights since the da 
hopped off from San Diego on 
adventure. It constitutes a picture- 
record of unequaled mechanical and hu- 
‘man endurance. 


LEXDBERGHTS return from | France 
‘was quickly followed by a 22,850-mile 
tour of the country, ‘This was completed 
without a single overhauling, and with 
no mechanical difficulties or forced land 
ings. Only one failure of schedule oc- 
curred, when Lindbergh decided not to 
isk a landing in the fog at Portland, 
Me. When, at the end of the tour, the 
motor was taken down, mechanics found 
it necessary to repl ly bushings, a 
rocker arm and two valves—after more 
than 32,000 miles. 

“Today the Spirit of St. Louis is still 
good for many more months of service. 
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Romance Jams the Log Jams 


Lumberjacks Risk Lives Playing with Twenty-foot Jackstraws 
And Dynamite to Keep Timber Moving in Lakes, Rivers and Rapids 


ion eee of pine ioe the id 
saws of ever-lungry 
and thousands of feet of rushing tim = 
wi 


ds} 

Of Unter hte soul gana bo 
and rock ledges 

Cd Joe Mellroy, veteran of forty oud 


Moyruty, gripped my arm with a weat 
er-darkened hand and pointed two 

dred yards upstream to a long saw 
is butt jammed hard into some, crevice 
in the riv bottom. It had swung 


spray-drenched pile of gigantic jackstraws, 
“YOUVE been wantin’ to oe 0 lo 


2" old Joe sh 
“Well there's the begin 
‘That there lige i the wert apt in thi 
whole six-mile stretch of white water 


By ARTHUR GRAHAME 


that's been the devil's own delight 
since they began to drive 
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tofollow. The tral swung away from the 
river—hut not out of earshot ofits roar— 
into the warm stillness ofthe woods: then, 
after a hundred yards, back to the river. 
In the few minutes that we had lost sight 
of it, the jam had increased tenfold. It 
‘was an uneven, bulging wall of grinding, 
groaning logs extending across the narrow 
iver. Water shot its way through 1 

ices in this wall, but behind it 


piling up. 

High on the bank above the jam, we 
broke into a small clearing in which stood 
‘a rough shack; a man emerged from the 
‘brush across the open space from us, He 


wns a lean, slabsided man, whose long. 
solemn face the winds and suns of many 
seasons had tanned to the rich, even 
brown of a long-used saddle, He gave us 
a bref glanc his clear gray 
eyes to the 

‘spoke, with 
gentle voice of the Maine woodsman, 


“YOU can't 


this old devil 
river a minute,” he observed wit 

out malice, “*L just went upstream a 
piece to help the boys out with a little 
\g-up—and now look at 
strode to & telephone on the 
ck and spoke calmly into the trans- 


the tender-out.” old Joe i 

formed me. “It's his job to wateh the 

river here and see that the logs are runni 
all the 


into a log, give it a twis 
Ta Tha sa te ter 


as he scrambled down the 
hunk, Now the wall of 
fogs was damming back 


nost of the river's flow, 

the water's roar was 
hanged toa sullen mur- 
uur that raingled with 


ie terrific press 
ttle water flow 
low: the jam that, the 
tender-out- was able to 
leap from boulder to 
hhouldler into midstream. 
‘Then. f 


timber rising far 


above his hen, 
soaked by the icy: 
water that spurted 
spitefully from between the logs, he be- 
gan to prod and pull with his pickpole 
at the tangled mass, searching for the 
jams key log. 

“T saw my brother killed that way.” 
said old Joe. “That was twenty years 
‘ago, up north of here on. the Swift’ Dia- 
mond. He found the key log all right, and 


POPULAR SCIENCE MONTHLY 


loosened it—but he couldn't 
get clear in time. Little the 
fogs and the rocks. left of 
him. ‘We picked his body out 
of shallow ten mies down.» 


to going the same way down 
thereon the Androscoggin, 
right below Errol Dam. I was 
on top of « jam, shovin’ logs 
over, when out she went with 
tne. All bell broke loose, Tsave 
hothin’ but white water and 
grindin’ logs—and then there 
F'veas standin’ on a big saw 
Jog with my peavy in my hands 
and ridin” pretty in a quiet 
pool. 


“PRACK in those days there 
‘was none better than me 


at ridin’ the logs. Why. T 
mind once I rode one through 
te, just to 


Drives ain’ 
they used to be.-and Iumber- 
jacks ain't either. There's not 
many left in these here woods 
that can use an ax even. A 
feller with a cross-cut saw ean 
fell three trees tm good, 


trick now. 


axman’s one. I mind whea—" 

T had been listening to old Joe 

with my eves on the tender-out, play= 

ing his desperate game of Jack 

straws down there below the face of 
jam, pushing and pulling unt 

the sweat ran down his brown cheeks 

end the pickpole bent in his hands, 

Now, as he came leaping toward 

shore, there was a great to-do of 
shouting and singing 

in the brush, and a 

dozen. lumberjacks 

‘strode into the elear- 

ing. Most of them 

were French-Cana- 

dians—husky young fellows, with dark 
faces and straight. black hair and biz- 

chested bodies—who wore gaudy mack- 

inaw, shirts, and carried pickpoles or 


have to blow her.” From a box stand. 
ig opened and handy at the door of 
is shack he took three yellow sticks 
of dynamite and a length of fuse, then 
‘vent ealmly back to the jam.  Worke 

ig unburriedly and with method, he 
placed the “canned thunder” where it 
would do the most good, bent over the 
fuse a moment, and came unexcitedly 
back to shore. 

We took to shelter. Tt seemed a k 
time before anything happened. ‘TI 
dull thunder shook the earth, an 


logs, rent and 
high into the 
splash dow 


hurried them on downstream, 
rminutes, old Joe admitted 
the tenderout, with a few 
rite, had ‘broken a 
good old days” woul resisted an 
entire driving crew for hours, and perhaps 
hung up the drive for day's. 


* HEY RE nang Meanie oe 
busts up a few logs, but it saves time, and 
otk Kmberacks paid ipler than they 
with lumberjacks paid higher than they 
used to.” 

‘Many times on the drives I listened to 
alain tines on thy does Tete te 
jacks ain't what they used to be.” Per- 
ee ee ete a 
job in driving the logs down white water 
ees ee ean 
‘the mills. Those that I watched at work 

ae ae eee 
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FRANK 
PARKER 
STOCK 

BRIDGE 


perry—(jompetitor of 


Dramatic Story of Modern Worker 
of Miracles Which Vastly Increase the Sun 
Safety of Land, Sea and Air Travel 


SPARE, | 


the roof of 
ng on the 


a tall 
Trooklyn 
River and looked 


ateering wheel when the Aucklan 

clambered 

Sperry. gyrocompass and gyro- 
tions to useful 


work of what was 

would alone mark the 

slements of downtown New York were the world’s most original thi 

Mack again the ue beyond 
sey hills 


ner Sperry. as a vague figure be= 
stration of a niew light 

a new application of the gyroscope 
(Got his. profes: 
sional isolates with the 
wr the John 
Fate Medal. the highest honor that an 
* All set. Mr, Sperry. be paid an’ Americ weer hy his 
tached man pulled a men with more patents to their eredit— fellows, which was awarded to him for 

swith lever and across to the 1027. But. the public never 
wees of Manhattan shot a sees him. It is not of record 
veling beam that he ‘ever presided ata 
public dinner or made a public 


ier Ambrose Sperry” isnot 
those achievements alone. 


HE. Sperry searchlight, speech. 
wali But he will head the com- 
aission of seventy. engineers 
representing the United States 
the International World 
‘ongress of Engineers at Tokio 
1929, 
Chiicago there is a four- 


steam 
cleared from 


Niagara Falls are two 
great electrochemical indus- 
ries making caust 


course trae South 38 degrees West hy his Qoob erly Soery stress ar, et that could Sperry invent 
Byroscopie compass and turned the wheel Serby bats Side Tew so tack hind’ he car An Baltimore a factory utilizes the 
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scrap from all of the tia can factories [jm gay) than the best now in use, whi 

of America, recoveri quires a third less fuel to produce the 
selling it to the silk | same power, and that fuel only 
ing down the remainin fa tenth as much as gasoline and no 


such things as sash-weights—entirely 
‘based on Sperry patents. 

‘The General Electric Company 
ought the Sperry patents on electric 
street cars capable of climbing steep 


inflammable. It doesn't tal 
imagination to appreciate w 
aan engine will do for aviation, espe 
cially as it has no complex electrical 
equipment to get out of order. 


grades, 
In Brooklyn the Sperry Gyroscope 
Company, which makes the gyro- 
compass, the gyrosteerer and the gyro- 
stabilizer for ships, and. builds the 
erry searchlights, occupies a twely 
“building at the end of the Man- 


has de 

‘of experiment, He has bu : 

ber of supercharged engines of other 
pes, many of them b 

lly used in racing cars 


nd great merchant 
the world uses these Sperry 
Every navy 


long-distance 

ment’s most curefully guarded secrets, flights was due to the weight of the 

stand to his eredit gasoline wh d to be carried, 
Crude oil or distillate, wh 


Wes Prof, A. A. Michelson, the Diesel 
great physicist whose investiga 
of light are of extreme impor- 


Wy problem has been to 


lesen bei thentine eeenrnrronieaa find a way to make it 
Tight equal to sunlight for give more power per 
ments, Elmer Sperry alone co gallon with no increase 


the we 
gine over the best of 
gasoline type, 
‘There were 


it, ‘And when Professor Michelson’s work 

called for flywheels with the incre 
speed of $0,000 re 

ould design an 

flyers of theair 

‘aid of Sperry 

Visible as far as, 1401 


Sit Uulieed tosay 
The other” parpaes 


nulepower 
Practically ail motion pic 


HAT is your late 
application of 
T askes 


Sperry earhide are light makes: possible 
ete lighting elfeets, even for suppor: 
nthe sun itself. 

uch ach 


Why, 1 wond 
ints to his ered 
ow more about Elmer Sperry the man? 
T went to see. 

T found him at his desk in 
Brooklyn. His tanned face and 
springy step belied 1 


aeaane 
used y railroads to 
‘of the roadbe 
coe! 
tell if the objec with wh 
if tilted, just how 
NCA Rt 
ed a railroad car 
speed. It makes a record 
Tiere Gaeta 
ngineers can take the: 
eeece ae 
to the precise po 
wrong.” 
‘Santa Fe railroad for about 
ott wish you'd explair a fede 
Rar sera ceealie Se 
et are Soe ye 


all of his time work 
any man. ean do. 

is a member of three country 

clubs on Long’ Island, where 
‘magnificent summer home is also situated, 
at Bellport. And he plays better golf 

than many men of his years. Yet 
this same man works longer hours 
than any other man but Edison. 
‘The thing on which the great 
inventor is working now is an 
electric Fasure detector, to dis- 
cover and mark faults in railroad 
rails by electrical measurements 
taining the 


ise on the 
year, aud is 


up in his factory tests are 

What may prove his greatest inventi 
is a radically new type of aviation engine, 
which weighs no more per horsepower 


F ack of the 
aos visuadts bear es na 
‘of brass, just big (Continued on pape 102) 


Where D 


From Your Neighbor—Some 


New Discoveries about 


Our National Malady 
By P. A. CARMICHAEL 


[OMAS A. EDISON has said 
‘that the American people eat 
too much. ‘The great inventor 


speaks with authority; he knows 


the importance of right eating. To the 
fact that he has long kept to slight diet 
he attributes much of his ability to work 


‘more hours a day than most men. 

Tf itis true, as many doctors maintain, 
that we literally eat ourselves to death, 
it is not surprising that we sometimes eat 
ourselves sick. But how often docs it 
‘occur to the man, woman, oF child sufer- 
ing with a cold that he or she has caught 
it from eating? 

‘Yet what we eat has been found to be 
the primary cause of many’ of the colds 
with which we as a nation suffer. Take, 
for example, the banquets, parties, and 
Sunday dinners when we are tempted to 
overindulge our appetites for rich food. 
We may soon suffer from sluggishness or 
indigestion, but we also are inviting that 
insidious ailment for which we, usually 

eather of somebody's ance 
De Valney 8. Cheney, medial dretor 
of a Chicago packing plant, suspecting 
tur oan per scent 

gely to overeating, kept a record 

{hom nnd found str evfdence that is 
suspicions were correct. On days after 
banquets and on Mondays and days fol- 
owing holidays, the prevalence of colds 


il perhaps with other ail- 
then already present inthe boty, pared 
the way for colds, The remedy, he said, 
is a diet containing plenty of vegetables. 
‘We not only eat ourselves into colds, 
live some of us smoke ourselves pee 
thei, Many a man, Intent on some taal 
excitedly lights ‘one ciparette after an: 
other and presently finds himself hoarse. 


te HAT have T done to catch this 
nfernal cold?" he asks. He runs 

‘over the events of yesterday and the day 
before, but ean think of nothing he did 
then to induce a cold. The consequence 
he ascribes it to some mystery in 


‘suppose he had gone to a doctor. 
‘The latter would have exa his 
throat and, finding it inflamed. probably 
asked whether he smoked. | When the 
patient had recalled his excessive 

‘of the day before, the explanation wo 
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vd You Catch Cold? 


Maybe from Heavy Meals, Smoking, Kissing, or 


have been clear. Tt would have been 
‘The smoke irritated the delicate 
ances mambenne of Hie vet: oles. 
ing the germs constantly inhabiting 
mouth and throat to penetrate the flesh 
and set up the inflammation, 


fessor of clinical medicine at the 


University Medical College, reports cases 
in which even a change in the brand of 
cigarettes has been effective, 


C= of this kind show how it is pos- 
sible tocontract the ailment without 
exposure to other sufferers or to. bad 
weather. ‘The reason is that we are con- 
stantly beset by an army of microbes 
camped is reat ond ote ‘These 
invisible laveders are always ready to 
attack. Of course, they do not succeed 
Send on a eeenias ately 
ng a 

in the blood which, when the syste 
esos, eps them. 

Not only excessive smoking, but such 
things as dust and gases, extremely cold, 
dry ait, over-use af the voice by speakers 
and "singers, and digestive “disorders 
which send up substances that roughen 
the membrane, may cause colds. 

“This is one Kind of cold, “There is an- 
other. 

‘When you kiss your maiden aunt—or, 
for that matter, your best girl—when you 
shake hands with a friend you haven't 
‘seen for six months; and, of course, when 


whereas the other Kind, 
without contact and without exposure, 
isnot. 

‘To demonstrate the contagiousness of 
the second variety, Dr. Peter K. Olitsky, 
of the Rockefeller Institute for Medical 
Research, conducted a series of interestin 
experiments. “He took washings, or cule 
tures, from the throats of col 
and wth theve swabted the th 
several well persons. ‘The remult was, wi 
few exceptions, that he produced typical 
‘colds. In the cases where the colds failed 
to “take,” the persons from whom the 
cultures were obtained had been infected 

Jghteen to twenty hours, whereas, in the 
ther cases, the ffections were only 
few hours old, All of which indicated that 
colds are communicable in the early 
‘stages but not in. the lat 

‘So far as medical science knows, the 
agent which causes colds may be s0 
minute a8 to be invisible under the most 
powerful microscope, Dr. Olitsky put 
the washings he used through the finest 
filter, thus straining out all the known 
hacteria, and yet transmitted the disease. 
He conchuded, therefore, that the cause is 
apparently a filterable virus. 


GENERATIONS of warsings went 
exposure have left. i moat of us an 
almost instinctive dread of cold or damp 
‘eather, in which, we think, there lurks 
four death of cold’ “ately this iden has 
teen widely challenged. Colds, we have 
ben told are not caused by expomure, but 
Sy germs The qaton has hon inva 

ted experimentally, just as was that of 
{he trantmission of colds, with the result 
that we now have the findings of science 
fora guide. 

Tn St Louis, at the Washington Uni- 
verity Medical School, a group of volun- 
teers subsmitted (Continued on page 130) 
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A New Brood of Lindberghs 


How Uncle Sam's Sky Classrooms Are Teaching 
Awkward Fledglings to Become 


By MAJ. GEN. JAMES 
Chief of 


IFTEEN hundred feet above 
Brooks Field, San Antonio, Texas, 
f biplane skidded uncertainly in 


weeping circles. In the 
cockpit a goxled young, flying cadet, 
right hand clutching the 
feet moving gingerly on the rudder 
controls, struggled in the grip of a 
strange predicament, 

Here he was, up on his first solo 

for the life of him 

jet down to earth agai 

{the fuel take was ru 


forse stil 
dangerously low! 

For fully half an hour he had 
been chasing rounel and round that 
endless circle, hawklike. Directly 
below he could see a curving row of 
little bird houses—the hangars and 
arracks of the flying school 
yond, to the southwest, miles of 
Farm’ land stretched away toward 
the Gulf of Mexico. 


FOW to get down? He tried to 
to himself the directions 
fen given by his instructor, He 
ied to bring back the “feel” of 
the ship on previ 
hen with dual 
lot had demonstrated t 
mple it, was to land, 
‘would now, he eo 


oy is sitting around up 
to fall dos “I 


spoke, the en 
pline missed, sputtered 
officers watched anxior 
ckening tail spin—any'th ight hap 
mnow. Instead, to their surprise. 


Corpr, U.S. Army 


FECHET 


Great Flyers 


at the two Primary Flying 
Serv 


fornia. ‘They are from ¥i 
tually’ every state inthe 
Union. “Most of them never 
have ridden an. air- 
plane, nor have they 
‘clear idea of how it 
is built or how it 
works. But all are 
fired by the desire to 
and by the a 


ful career in the a 


. DME are destined 
- to succeed spec 

tacularly; some will 
prove to be 
unfit and wil 
other pursuits for 
which they are better 


(One of the many thriting adapted. From this 
Sees Souteos, 
vanced air students, some. lings, however, will 
ss i 
eties CGN tnt emerge men who will 
lives when eet into: be among the great 
diticuities —a parachute pilots of ~ 
fone The fer io soem men. tral the 
Sreeda oe: the persdutein same thrilling school 
SURES Tach ut 

helped to produce 
oe 
peter PE fe tlie ad tua ae 

_ it " 


me and again he repeated the perform. 
ance until his original shyness of the 


pilot of a large eastern ai 


ON. fis of this March more than 
two hundred ambitious young men, 
like this eadet, set out to try their wings 


‘other successful flyer 


the varied consmseflal a liner, in deiga- 
ing and building airplanes. ‘The who 
fascinating realm of aviation, you see, 
‘opens before these prospective 
Under the Govern 


‘That ig a chief reason these youths 


they saw the nose of the machine 
sinkalowly and deliberately With 
‘agraceful glide, the powerless plane 
winged downward until it swept to 
4 perfect landing? 

ie cadet stepped from his ship, 
ariuning shee ‘The officers, 
Vastly relieved. could only shake 


brought the emergency upon him- 
‘but in meeting it he had laid 

‘claim to that coveted possession of 
very great pilot—the flying in- 


With a fresh supply of fuel the 


are being given the great chance 
At present our air forces are under- 
manned. We have less than a tho 

sand pilots, less than 9000 enlisted 
men, and £05 flying cadets, Under 


the new program we shall require 
at least 1630 commi 

1800 serviceable ai 
15,000 enlisted men, 
flying cadets. 


UT to enter a Primary Flying 

School one must measure up to 
definite qualifications. He must be 
between twenty and twenty-seven 
years old with two years’ college 
seiaing on cS sivelent, — as 
a physically, with perfect 
hearing and sight: and well recom- 


cadet took off, again, and again 
landed, this time under power. 


mended as to character. 
Arrived at the flying field the 


beginners are brimful of enthusiasm and 

ce, but before many days they 
n to wonder if this flying thing is as 
simple as it looked. 

‘To be sure, almost anyone can Tearn to 
fly an airplane, but to be a successful 
pilot a man must fly instinctive 
is ship were a very part of himself, 
Such a pilot is Lindbergh. Tt is this so- 
called “inherent flying ability” that en- 
military pilot to make half a dozen 

as in an emergency, of to 
perforns such tasks as map making and 
photography. with hardly a thought of 
nical operations of flight 


experie 
are. th 
wh 


ty to “find himself” when 
hirled and tumbled about by 


Iooped, rolled and spun 
ery conceivable experience 
bring himself back to an even 
Keel after each upset. 
iere are other ingenious testing de- 
ices—for example, a whirling chair that 
‘etermines a man's sense of equilibrium, 
fustruments that test his judgment of dis- 
tance, machines that measure how readily 
Tis minscles respond to a 
a Hlshing signal, Tn addition, search- 
if questions disclose his family 4 
sonal history, his habits, and 
temperament —all this to reveal any nerv- 
cous weaknesses which later might cause 
jim to break under trying circum- 
Soine time ago one of the most brilliant. 
cadets crashed two day’ after his gradua- 
ion, Later it was discovered he had been 
Subject to occasional fainting spells which 
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somehow. had escaped the 
Qualification inquiry. 
Sieg a 
what tediously for the boy who 
is impatient for the air. In the 
fit week: he must Jearn mil- 
tary fundamentals: during t 
second he gains his first know!- 
‘edge of the theory and me- 
chanics of flight. 


HEN the third week 
brings the great day when 


pete be ote Ieee 
‘special training biplane, 
designed for stability and low 
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landing speed, and driven by a 150-horse- 
power motor. Its fuselage is all metal, 
with strength to withstand @ severe 
crash. ‘The instructor climbs into the 
front seat, and the student takes his place 
in the rear. That first flight is little more 
than a sight-seeing tour, with the in- 
structor presiding; but the pupil acquires 
something of the feel of the ship. Next 
‘morning the cadet has his first fesson in 
handling the controls. ‘These are in 
duplicate, one set for the instructor, the 
‘other for the pupil. On the edge of the 
upper wing are mounted the instruments 
in view of both men—air speed indicator, 
altimeter, tachometer and oil gage. As 
they fly the men converse through speak- 
ing tubes connected with the earpicces of 
their helmets, 
“Hold the stick—lightly now . « 

Now your fect on the rudder bar 
‘The future pilot obeys the commands, 


studying the movements of the mech= 
‘anism and the response of the ship. 
days this sort of training con- 
Fane then orinuat a height 
of about two thousand feet, the in- 
structor holds up his hands'to sh 
that he has relinquished eo 
the youngster has his longed-for 
ine times out of ten, 


tunity. 
| te plane gin to, sid ao lide 


crazily about the sky and the 


tums, spi 
aerial acrobatics, expe 
‘pin, Almost invariably, when a piat 
stalls his plane, it goes into one o 
these verthal spins. “Tho controls fo 
Jimp, and have no effect, Eventually 
the student learns the trick of getting 
‘out of a tail spin by kicking over the rud: 
der to form ich catches the 


fares the “bensine board” Other’ ine 
structors go tip (Continned on page 152) 
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Bits of Old Clay j 
Kick upa Big Row 


Bitter Dispute Divides French 
Archeologists—Are Carvings Dug 
Up 10,000 or Only 10 Years Old? 


By GEORGE LEE DOWD, JR. 


‘et this sroup te constituted by the 
‘hich "represent human faces with eyer but without movthe 


their grievances to the French cou 
‘the matter boils at the present 


parts 
orld as Peru, New Zealand 
and Mexico, Others: we 
recognizable 


versy to deter 

new chapter sh 

history of mankind. 
‘One group of experts pronounces the 

relics the most important of Ei 

I discoveries. 


seeming to 
cave men used 
turies before the 
pt. generally credited 
‘Opposing these Glozel believers are the ABC's. The 
equally respected experts 
who contend that the entire 
RP ponding 
perpetrated by some in- 
dustrious jokesmith, 


jern Europe pethaps as long ago as 
(OW) years—more remote than ancient 


‘alphabet cen- people who probably: were 

Phoenicians, to what are now Fi 
vention of Portugal. Later they va 
erigtions taciedad, migrating te the onst unix, protore of 

lers from the  nort 
The says, might 
ies bet we 
Glozel inscriptions and the 
writings of early Mediter- 
ranean peoples. 

“The collection,” says the 
commission, “is simply the 
invention of someone who 
had wit enough to place 
some genuinely old axeleads 
and other fragments with 
others of bone and 


‘HE conflict came to a 
head a few weeks ago 
the report of a s} in. 
ternational Common of 
Anthropologists, eight in 
umber, appointed to de- 
cide if the relies were gen- 
rt called the 

ttle more than 
ingenious fake. 
But this finding only 
fanned the conflict to greater 
heat. Immediately the Glozel 
believers the com- 
mission with bias and fraud 
and, led by Saloman Reinach, 
rector of the Museum of 
Saint Germain-en-Laye, took 


carthed was not over seven- 
ty-five years old; that many 
of the “prehistoric” bones 
actually were new. 
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he Real Story Behind 


OWN a Michigan road, not long 

‘ago, rattled a dilapidated “tin 

Tinie.” Over the steering wheel 
crouched at 

haired man; a small bos 

Henry Ford was the ms 

a new Ford, secretly built 


icked up al 
biased Fed of his 
ion he could. get in no 


other way. 
Ford's new ears, already dotting the 
highrays ‘are the climax, of the most 
spectacular drama in the history of the 
automobile. One man, by sheer driving 
personality, dominated it. Success, wealth, 
fame were his, yet he would not sit idle 
and let others build his new car. Ruth- 
lesaly he scrapped men and machines and 
started over again. At sixty-four he 
undertook the hardest task of his life, 
harder even than the production of his 
first ear more than a quarter of a century 
ago. He was everywhere at once, passed 


the New Word (Yar 


By EDWIN KETCHUM 


fon every idea, tested most of them per- 
sonally. Never before has there been 
‘of an emergency autocratic 
control of a mammoth industry—of in~ 
vventive persistence, and inventions made 
to order on a huge scale. 
Ford seized the first new model as it 
‘came from the assembly line at the great 
Fordson, Mlinois factory. 


field. ‘When he ree 
tare ng over shes a 
leclared, “Pretty good, but it 
ounces, Put on hydrant shock ab- 


AND. 2 say after day, the new Ford 

So gion eed meted ml ie: 
proved. Ideas for integral parts came 
from chance remarks of his aides, some- 
times on country drives far from the 
designer's room. Frequently Ford would 
enter his factory, already engaged on 


‘out upon a near-by 
turned, after bum 


Production, and say, “This partis not 
right, Let's try it this way!” A part 
ould be built and tried. If it didnt 
wosk, th Men was serapped sod & nen 
ne devel ‘and error on a 

T went out to the great. Fo 


fter the new car was announced to 
R d out the unpublished de- 
tails of the gigantic new start of the Ford 


others, a very few ot 
just why Ford purch 
from the Shipping Board and acquired a 
glass factory and new timber’ Innds 
Henry Ford was going to produce a new 
car from his own raw materials in his own 
factories. 


PT TAT ras the program Ford outlined 
for himself in 1082. Te 


the largest ané 
ry in the world. For weeks great 
‘machines had to stand i ousatids of 


some idea of the courage it took Ford to 
determine to build a new ear whose suc 

‘cess no one could foretell. 
First. there was talk of making the 
after the ten millionth 


‘Meanwhile Ford laid down his funda- 
mental orders. “Build a car designed for 
a need, not any definite price,” he told 
his engineers. Specifically, he demanded 
machine that could go sixty miles an 

\ mileaminute! ‘That called fora forty- 
horsepower motor, Shall it be a four- 


A four it was to be, then. 
‘ter make the cylinder chambers 
about as wide as the distance the pistons 
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Henry Forts River Rouge plant, which in 1928 cow 
vel vo breaking up 


up and down,” Ford directed, 
ning that he favored the " square 
with bore and stroke 


‘on, master engi 
lt into the motor t 
creat 


That must be t 
kshalt—the sturdy 
Whirling shaft through which 
Hows 


Joop, 
power from the aluminum pisto 


to spin the car's wheels 


Was it balanced? In action as well as 


fat rest? Ford wanted to know, for if it 
was even a trifle unevenly weighted, it 
would vibrate and shake the whole ¢ar. 


A precision testing machine proved its 
fralance. 


HE engine was satisfactory, “All 
right,” Ford said. "Build a compact 
car around it. A light car, but one that 
will hold the road.’ Some of those engi- 
neers may have told their wives that the 
task was impossible, but they didn't tell 
Henry Ford 
Tt is the “unsprung weight” of a car, 
the weight of the wheels, axles and every 
thing not hung on springs, that jolts and 
bounces when it strikes holes 
Ford found unsuspected we 


unsprung weight—a rear axle housing of 
spun steel, steel-spoke wheels, changes in 

front ‘axle and the new four-wheel 
‘mechanical brake system, all lighter with- 
out loss of streni 


h. Even the sprin 
ly attached to the ax 
a, sree reversed vo that 
their own weight would be “sprung”! 
‘Now an up-to-date gear shift was re- 
quired—a break with years of Ford pree- 
edlent, ‘The frame itself, forged through- 
out, for strength. Colors, too, for the 


body—Edsel Ford chose for his father 
the two shades of blue, the gray, and the 
the new finishes. 


Ford said. Even 
the old familiar “squawker" horn was 
serapped. 


TT UTERE was the car—on. paper, but 
there were no machines in existence 
that could make, in 


quantity, some of 
the things that Ford hed 


put in it—a 


ectrically weld 


for ex 


machines couldn't make the gas 
ooline tanks because the current 
sputtered and failed m 
tarily as it flowed through the 
bearings to th inks. 


ng the Irearings 
Of electricity, and that problem 
was solved. 

To, spin hot metal i 
axle housings, a device like 
huge potter's ‘wheel was in 

ted. Instead of clay. it 
whirls a red-hot forging: a 
special forming tool pressed against the 
metal flattens it into the dish-shaped 
housing. Now that machine makes three 
a minute. 

‘Thus new machines were invented 
Existing ones were modified. Ford found 
that he must serap and replace a quarter 
of all his machines, valued at forty-five 


mass, production, developed to a degree 
that left men of lewer imagination gasp- 
ng. Now he would make them gasp 
again. He would not only make the ears, 

‘materials that went into 
them. Besides his own steel plant, he 
io beer Se maitactore oleoel 


‘went into his furnaces and emerged as 
metal for his cars. 

“Then Ford faced the greatest decision 
of his life. Should he stop the plant in the 
midst of production and go ahead with 
the new model? Or play the safe course; 
stick to the old famihiar car and the parts 
business? Millions were at stake. 


‘Welding gaotine wns with machine invented for 
the purpose. Mercury heepe the current comtant 


new ear a 
day of 1927 he drove 
fifteen millionth old-type car off the 
Highland Park assembly line. ‘Then the 
plant shut down. 

Out came the old n 
Park and Fordson. 
up—among them f 
shaped frames of cars at one mighty blow. 

‘Then came the Fordson plant's gala 

the assembly line rolled a 

h Sorensen at. the 

wheel. Behind it came a second, a third. 
Here was the new Ford! 

ry Ford wasn't satisfied, 


whines at Highland 


presses that 


Dearhorn to set their verdiet 
nd gave the machine to the public. 
fow much did it cast? No one knows, 
A staff of accountants could easily find 
ut, of course. ‘The point is that they 
don't. Ford apparently doesn’t eare how 
much it cost and obviously he isn't 
‘worried about those engineers who say he 
coe aberdeen 
model, we had 350,000,000 in the bank. 
Now we have $250,000,000," he sai 
‘That is the story of how one man built 
a.car that set the world talking. 
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What We Owe to Newton 


The Story of a Farm Boy Who Built Queer Toys, Made 
the Universe Hang Together, and Became One 
of the Supreme Discoverers of All Time 


carved his name on a stone 

window sill when he should 
have been conning his lessons and spent 
his leisure at home in making doll furni- 
ture for girls and queer toys 


ENGLISH farmer's son, rather 
A dull in his early school days, who 


By ARTHUR A. STUART. 


to find its exact law. Why then do we 
honor him? ‘The answer is given by Dr. 
Paul R. Heyl of the Bureau of 
Standards: 

“Newton stood head and shoulders 
above his contemporaries because he had 


forth in it is part of our common heritage, 
almost innate. 

Some reader may wish me to clarify 
further the see tradiction  be- 
tween Newton's greatness and his stated 


lack of originality. Let us put it thus: 
‘Others guessed: he proved. 
Others collected bits of knowl 


for himself, reeived the horn 
age of the ivilized world dur- 
ing the last year on the two 
undredth ainiversary of his | 
death. 

He was acetal 
of the supee 
all time, w scientist with few 
equals through human his- 
to 


are excepted, 
stand beside hi 


ing 
nts of all celestial bod 
id put into, mathematical 
form the poet's music of the 
spheres? 

‘Sir Isaac Newton made the 
universe hang topether by 


ival and departure o 
or th 
iles an hour. 


roved the reign of pissin 
Kew om earth and extended it 
tothe utmont abe of space. 


He replaced) 
certainty, fear with rational 
‘assurance and "superstition 
h knowledge. He in- 
tereased the dignity’ and stat- 
ture of man. Someone has 
‘said that all of us today are 
riding on Newton's shoul- 
ders, 


EB HEAR that Ei 
has made Newton 
diate and obsolete, "Nevertheless the 
verse stil proceeds according to 

time tuble devised by the Engl 


have a. practical 
swing in their orderly paths and are 
spaced with relation to their fellow plan- 
ns by the rules of mass. 


ton. 


ietoubdiens 
truths, They do not cancel but extend 


the old ones. 


‘Despite the 
not the first to 


Newton was 
Wer gravitation nor 


NEWTON'S 


By discovering gra 
versal law, 
chaos, knowledge « 


po 


paved the way fe 


optical 


the stars he gave 


vision, a broad mental grasp. Scientific 
owledge before his day consisted chiefly 
of isolated facts... But’ Newton was 
able to visualize ll the moving bodies in 
the universe from comets. to. falling 


tion. “He brought onder out of chaos: he 
had constructive talent: be was a builder.” 
book as epoch-making as 
“Principia” appeared until Da 
“Origin of Species” was published in the 
mile of the last century. The fist book 
dealt with physics, or matter, and the 
second with biology. ot life. 

Today the “Principia” is taken for 
granted; the picture of the universe set 


SIX GREATEST WORKS 


on as a uni- 
he brought order out of 
of superstition. 


proved methods of calculation 
placed knowledge and achievement 
‘ona basis of mathematical precision. 


He guaranteed the movements and 
ons of heavenly bodies, and so 
made safe, exact navigation possible, 


His spectrum analysis of white tight 
‘a host of useful 
fiscoveries and inventions. 


He invented the reflector telesc 


world a wider view of the universe, 


edge mingled. with error; he 
Selected the elements of truth 
vd assembled them into & 
mighty edifice, 


I THE age of twelve 

Isauc Newton stood 

near the bottom of his cla 
in pu 


‘another boy 
kick 


a 
the stomach, which 
med a great deal of 
‘This was the most 


ain’ 


salutary and useful kick in 
history. 


Tt woke up Isaac 
ly and was the tumn- 
his eareer, He 


by the ears 
face against 
wall, ean’ 
ided. ‘Then he 
realized that the boy he had 


He originated « mathematical basis | Shipped stood above him in 
for all modern physics. For | ee is real nak de 
facts he substituted the rule of law aaivell as phomeal eteny 
‘over his foe. “He began to 

earned first place 


in school. 
| Athome Isaac had a kit of 
tools and amused himself 
| ulling ‘models, One of 
se was a windmill Ii 
| igone in the neighborhood. 
To make the windmill pee- 
form inside the house, the hay inventor 
rigged up a treadwheel on which he i 
stalled a mouse, which was lured to 
travel forward by a bait of grain hun 
just beyond its reach. Isaac also made a 
water clock, ‘This was framed in an old 
box and stood four feet high. 


"TE dinning of water on padiles or 
the like was the motive force and 
caused the dial hands to register. 
boy kept the device in his bedroom and 
gave it a day's allowance of water every: 
veh clock 
use kept time 
‘Asan improvement on the water clock, 
Isaac turned to sundials. The first ones 
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were based on rough observation of where 
shadows fell on house walls and roof at 
different times of the day. Wooden 
were placed “to mark by their shadows 
the hours and half hours" With nereas- 
Knowledge and skill, the youngster 
produced more accurate sundials. He 
carved two of them on the masonry walls 
of his home, and it was said the neighbors 
‘came around to ascertai 
by what was known as “Isaac's Dial 


'HE reader and I may smile over this 


galore an ly 
of radio time from Washington. Yet on 
second thought we get our time from 
Isane Newton as did his neighbors. ‘That 
me signal is merely the transit 
of a star whose apparent move- 
lows Newtonian law. 
if Isaac made a horseless carriage 
‘as propelled by the power of the 
;pant. Lacking smooth roads and 
Vall bearings, this ancestor of modern 
vehicles had” no chance. 
better Iuck 
paper kites, Somebow the boy knew how 
to figure the proper shapes of kites and 
where best to attach the strings. By 
Hooking a paper lantern containing a 
lighted candle to the tail of a kite which 


‘another comet, which was supposed 
portend disaster. 
‘There was the gentle pastime of mak- 
doll furniture, as tables and cup- 
nds. No doubt. this 
1e to scale. One of the 
‘might have become 
‘young man had been 
marry. While in the 
tothe dolls or girls 


boards, for girl f 


colored and framed to decorate his room. 
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Sir Ime Newton, foe an ld po 


‘The verses were probably a 


in agriculture, brightened 

up in school, and was: 

one day doing a mathe 
atical problem under a 

hedge, they decided to 


education. 
Cambridge University. Ata village 
fair he bought a book on astrology. 

in order to understand 
dubious but popular sister 
‘of astronomy he saw that 
he needed more mathe- 
matics. So he invested in 
a copy of Euclid. And like 
many youngsters before and 
since, he felt that the father 
of geometry dealt in self- 
evident kindergarten truths 
and tossed Euclid aw 
‘@ trifling book.” Newton 


then proceeded to bog. him- 
self in the advanced geom- 
At 


etry of Descartes. 
length he realized that 
dergarten truths were the 
necessary foundations of 
knowledge, went back to 
Euclid and from that time 
made more orderly prog- 


‘As with other geniuses, 
the germs of great discovery 
came to Newton when he 
‘was young. a college stt- 
dent in the early twenties. 
Hetheninvented the mathe- 
matical method of fluxions 
oor calculus,’ analyzed white 
light into the rays of the 

rum and had his first 

aoe otis a 
tation. Tt was iy in 
the autumn of 1665, when 


35 


Newton was twenty-three, “that the 
apple is said to have fallen from the 
tree at Woolsthorpe, and suggested to 


ple story from the favorite 
ishman, and we 


‘When sitting alone in the garden and 
speculating on the power of gravity,” 
writes Sir David Brewster, New 


‘Aletser written by Newton from Trinity College, Cambridge, at 


‘occurred to him (Newton) 
that as the same power by which the apple 
fell to the ground was not sen: 
ished at the greatest 


manner as it bends into a curve a stone 
for a cannon ball, when projected in a 
straight line from the surface of the 
arth. 


“TE THE moon was thus kept in her 
orbit by gravitation to. the earth 
« « « it was equally probable, he thought, 
iad the planets were kept in their orbits 
by gravitating towards the sun, Kepler 
hhad discovered the great law of the 
planetary motions, that the squares of 
their periodic times were as the cubes of 
their distances from the sun, 
Newton drew the important 


orbits, varied as the square of their dis- 
from the sun, 
‘Knowing the force of gravity at the 
earth's surface, he was, therefore, led to 
compare it with the force exhibited in the 
actual motion of the moon in a circular 
orbit; but having assumed the distance 
of the moon at a certain figure, he found 
that the force by which the moon was 
drawn from its rectilineal path in a'see- 
cond of time was only 13.9 feet, whereas 
at the surfae of the earth it was 16.1 ina 
‘secon (Continued on p 
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The Movie Maker 


A Close-Up of Mechanical Magic Behind the Screen 
Revealed in This Romance of Courage and Ingenuity 


By S.W. NEWMEYER 


ON KENNEDY, redheaded Mlustrated by Ernest Fuhr 
‘oung director of the comedy r 
tion of Popular Players’ West Coast Studio, and tion for Margaret More 
Judy Mrke, his script gic, shared the high ambition of | ‘The, pi 


some day’ producing @ big feature 

Judy had written an excellent se 

‘8 new photographic process by which action photographed i 

studio might be superimposed on backgrounds taken anywhere 
1 the world, thus effecting enormous eco 

Jacob President’ of Popular 
Don hut just when the young director's hopes seemed 
out to be realized, they were dashed by news that P 

ed to suspend operations because of 

‘The trouble was due to enormos 


jcture. Toward this goal 


the three young partners 
performance of Margaret Moreland latest 
With them was Professor Mahrlen- 


burg, an eccentric old photographer whom 
Don had befriended, and whose ade 

st tom passion. 
was a fi imax to. the screen 
star's brilliant career. ‘The show ended, they saw the star, in 
disgrace, hurry from the theater and speed away in her sport 
roadster. Suspicious of her mai xy followed in Jerry's 
car—out ii id. At last, near 
the crest of a hill, Margaret pulled to the side of the road and 
stopped. Still following, they found her standing on the edge of 
a declivity. She raised. her right arm. Steel gleamed in the 
moonlight. Jerry leaped from the edge of the road and flung 
himself upon her. A shot, a spurt of flame, and the two strug- 
ling figures plunged forward. Now 


Te forward. With 


threw himself and his burd 


lure—a pitiful a 


the edge, Jerry struggling to turn the balance to safety, strong, 
arms pulled them to the road. 
Jerry sat up as Don knelt beside them, but Margaret lay 
motionless on the road. 
“Dead? 


‘gasped Dos. 


POPULAR SCIENCE MONTHLY a7 


‘Before the white background rade Jerry and Margaret, in medieval garb. Doo took his place 


“Not so you'd 


ice it!” Jerry rubbed his aching side, 
“Only fainted. T knocked the gun out of her hand just as she 
fred, Better tie her,up before she comes to. She's got the 
manners of a wildeat, 

In spite of his re however, he y shifting 
Margaret to a more comfortable position, with Don's aid, when 
both men were pushed aside and the professor, tears streaming 

n his cheeks, knelt beside the unconscious girl. 
nd there, under the cold moon, the strange story tumbled 
out in broken English, while Judy bathed Margaret's face with 
‘water from the radiator of her ear. 


ITE thousand-dollar-a-week star was the daughter of the 


srgaretha Mahrlenburg, self 
|. had refused to be forgiven and taken 
naughty ehild when her father had f in 
Hollywood two years later. "As Dou listened, he realized that 
only a near-tragedy could have brought those two together, s0 
alike were they in their fierce pride. 
Jerry, who had disappeared down the road to get his ear, now 
pulled up beside them, and as Don helped the old man and 
his daughter into it, he felt sure the events of the night had dis- 
solved their bitter stubbornness and reconciled them completely. 
aly something had melted the almost haugh 
for which Margaret Moreland was famous, for as du 
the abandoned ermine cape around her, she leaned against her 
father, her body occasionally shaken by sobs she could not 
control. Judy settled herself on Margaret's other side and Jerry 
drove carefully away, leaving Don to follow in the big racer. 
‘Where the road widened, however, Don passed them, and 
when Jerry's car trundied into the drive of Margaret's home 
Beverly Hills, he was waiting there for them, his arms loaded 
small bunciles. 
ied to rouse someone,” he told Margaret, “but they're 
uf like the dea—like logs,” he finished hast 
"There's no one in the house.” Margaret stepped from the 
car, quiet and composed as usual, but with a new gentleness in 
her manner. “My servants are out.” 


‘himera man's tow. ""Weadyectont™ he railed through the megaphone tothe two 


“Well, T don’t know how you folks feel,” remarked Don 

“but I'm starved, so I went on to the delicatessen and 

kings of a Dutch lunch. How about some hot coffee 
eat?” 

Jerry took the key from Marga 
ch. He flung open the door wit 

loreland Cafeteria, ladies and gent) 


id 
ish. 
e forms 


TGpening the 

pe he Tights fi 
Margaret stepped past him, snapping on the lights from root 

to room as she went through the house to the kite 

trooped after her, Jerry and Don keeping tp a atrea 

would-be jokes, none of them very 4u 


hut as exquisitely fitted and fur jewel bo 
‘ask wall coverings, old rose in the living room, gol. 
-. dull blue in the dining room. ‘The inlaid grand pi 
im the pale blue and gold music room, where Judy paused for a 
Brolonged peek, must have cost twenty-five thousand dollars, 
she estimat 
But the kitchen was a gay little place shining with Delft blue 
‘white tiles, a porcelain clock like a Dutch plate ticking away 
‘on the wall. Margaret enveloped them all in voluminous white 
‘aprons and set them to work. Soon the appetizing fragrance of 
hot coffee mingled with the savory incense rising from a Welsh 
rarebit, and they all crowded around a small table in the break- 
fast alcove. As Margaret ladled out the thick yellow mixture, 
she looked up at the professor with a smile. 


ATHER, do you remember the marionette theater you 
‘made me one Christmas? 

‘One of my happy memories, itis.” he replied. “But T now 
have made you something finer—something that will astonish 
the critics when they see your next picture!” 

‘Margaret shook her head slowly. 

“The crities—and my dear friends—will wait a long time be- 
fore they sce my next picture,” she remarked in a low tone, 
“perhaps forever.” 


Fumbling at length in his pocket. the old profeasor 
Grew out w long slip paper and handed it to Don. 
Te'wan a ceriled chet for tecive thoweand dollars} 


But no!” exclaimed her father. 
you at the studio that Don—" 

Mr. Kennedy must know that I have no feeling against 

fargaret looked acroas at Don with a friendly 

‘but I'm sure he will understand that I cannot allow 

my face to be used aa a stop for custard piea—even it I am 


“Have they not notified 


ld and past a8 Eckstein told me this morning.” she finished 
bitter 
Eckstein!” roared the old man, pounding the table. “What 


. but it had a note 
Profewor Mabrienburg. “I want 
land to understand the entire situation before she 


«though without enth 
‘terms and co 


c Bon out 

riele began 

picture they had planned. When he spoke of the sereens designed 

Ur'the profesor to make her Took sounger, Margaret fashed 
wer a grateful 

‘you have backers?” 


‘she asked Don as he finished. 


not be able to find 
‘you we have nothing at all but 
tory and my invention. I don’t even know, now, how 
‘our first week's salary—so it might be more 
profitable for you to hold Eckstein to your present contract, 
even if you have to sue hi 
Margaret looked down thoughtfully at the huge sapphire on 
hier little finger. 
“If Laue Eckstein.” she said slowly, “he will drag the ease 
through the courts, humiliate me—and I've had as sauch hus 
tion as Lean stand. For months I've been taking powders to 
put me-to sleep at night, but they've lost their effect. Night 
ht I've lain awake looking at my life. watching myself 
‘even respect. 
the shadow of 


‘sapphire ring and handed it to 
‘salary to the venture! 


“That calls for a speech." he declared. 
lost hope for the big picture, but now Miss Moreland’s given it 


“Tonight T almost 
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a fighting chance—and we'll 
fight, the five of ust We'll do 
things they say can't be 
done, and with just ourselves 
owning the picture, writing, 
directing, acting, selling it, 
Home t inves nek ie: 
ference from higher-ups. It'l 
be like the old days of Bio- 
graph, twenty 

when Griffith hinse 


nett carried the camera and 
played heavies—" 


ARY PICKFORD, 


the program, and brought 
her fami 


y and friends in as 
jack and Lottie 
the Gish “girls, 


“And began giving the 
publie what itwanted,” inter: 
if the floor 
“That's what, we're 
going to do. Now. he 
my scheme for starting the 
big picture, 
‘was daven when 
Spawn take oe 
it, or rather the day, with Margaret, It had been agreed 
that all should work without salary, the amount. due each to be 
‘charged against the picture and deducted from its first profits, 
the remaining profits to be split equally among them. ‘From the 
money Jerry had planned to spend for his new airplane, he 
anced Don thousand dollars to pay his und the professor’ 
living expenses during the making of the picture. 

‘Now to raise the money for production expenses! Don e 
mated they would run well over a hundred thousand, in spite of 
the great economy his universal background device would make 
posible, for the picture was to be a super-special of the type 
that often means an outlay of close to a million dollars. 
lay afternoon the group met again at Margaret's home. 


it temperamental director had 
ly new company to take across the Atlan 
jistorical picture. And as everyone on th 


reel photographer many years before being employed by Poplar. 

Bees eer ia on ha stots es take te isos ons 
iaunt through rope and part of Asia to record the location on 
the rel hth cst wast staat home a do the acting 
against blank backgrounds and specially prepared sets, ‘Then 
De eral backround devi ie wold Soeabine tha tro into 
a big spectacle picture 

MA’ you've got to do.” explained Don, “is to carry the eamera, 

plenty of film, and a stop watch, Shoot three or four reels in 
England —an old Norman castle that looks pretty much as 
id in the twelfth century. a few miles of English countryside 
‘thout any modern landmarks, a river sce 
ins ancient atmosphere. Give aplenty of log 


bridges, massive doorways, 
et to take as many stills as possible, interiors espe 
need them for our scene painters.” 


“BUT plats the stop watch fr?” asked oxo 
“To keep a record of the exact time you erank 
shot, so [ean duplicate it here on the Jot.” Don replied. 
be sure you inclose the time record with each reel.” 
‘Bozo was delighted with the assignment. At the railway sta- 
tion next noon Don met him with money for the trip, a detailed 
script of the scenario, and a long list of (Cont 
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‘Triumphs of Radio’s “Hams” 


By 


MAGINE a hobby s0 fase 
that, it can keep a boy fr 
meals—and his father, unable to 
stop him even by demolishing his 
radio transmitting set, has to 

appeal to the Government for aid! That 

happened the other day. Erie H. Pal: 
‘of Brooklyn, N. Y., sat down 


othe Feds 


ether this very mome 


throughout the cor ‘Like young 
Palmer, they have made amateur radio 
more temperately than 
he did, no less enthusiastically. 


AMS” they call themselves. 
fame evening spent before a loud- 
speaker satisfies them. After supper you 
will find one of them in his attic "radio 
shack,” clicking the key of his home- 
made’ transmitter mounted on a desk- 
shelf beside the hissing radiator. His 
erry ie led sig ant bel aes 
are clamped on his ears; as he presses 
his key he converses ‘with a friend 
thousands of miles away. Call cards 
acknowledging the talks are exchanged. 
‘Not every one knows that the radio 


ALDEN P, ARMAGNAC 


are part « 
coast, and, 

network, as highly 

any commercial radio chain, 


© a few of their 
news from the polar 
ion ship Bowdoin, win. 
tering at Labrador; an appes 

for help from Vermont, stricken b 


flood; 
N. 


among the several thousand amateurs 
were not already busy sending, re- 
ceiving, and forwarding those messages. 


HAT was the meaning of some of 

those dots and dashes you could have 
heard on Palmer's short wave length re- 

, far below the waves of broad. 
And so the Federal 
while it suspended 
nse for ninety days, 


told him in a letter: 
“America is looking to its 16,000 
amateur operators, in which group you 
stand out, to keep it in the foreground of 
development. Those of us who were 
pioneers will soon be forced to turn over 
the reins of radio to you boys, and we 
‘want you to be strong and healthy, as the 
burdens will undoubtedly increase as 
new avenues for radio are opened bj 
and your colleagues. ‘This is a marvelous 
field for the American boy, and such 
enthusiasm as you have displayed should 
8 rule be commended rather than di 
‘couraged, but in order to develop into a 
big, strong. healthy bor you must have 
regular mealsand yourfull quota of sleep.” 


Fergun McKeever, 


Appeals for Flood Relief 
News from Explorers and 
World-Wide Signaling 
All the Amateur’s Work 


thout charge, a message to an 
They keep 
formed of what is hapy 


where they hav 
to place 


already 


TIRES were down in Vermont, not 
Ton ‘Thro 


‘ago. the crackling 
static flashed a sputtering CQ—“anybody 


Arthur Kent, at Binghamton, N. Y.. 
spun his dials by chance to forty meters, 


dashes, from 
came the 


Ralph Harris, 1BEB, 
direct news out of Montpelier, V 

it—of people marooned on 
‘of houses, "Lieut -Governor 
Jackson dead in Barre, bridges. roads, 


the flood 
the roofs 


rails washed out, SBTO acknowledged 
message after message, some for help and 
others to relieve anxiety of relatives, 


until one o'elock in the morning, when 
‘You are my only contact 
electric light 


Harris sent, 
out of this city. Power of 
ant under ” water. 


Washington 
ss that brought 


His messages, forward 
set in motion the age 
he stricken a 


quit se 
ming over the 


falled, some amateurs sputtered aay 
with motor ear spark coils. A Vermout 
Amateurs siguals weak 
coed, then eatse back as 
2CLQ, New York City | 
oped then 

lst kicked the batteries 
out of mater ot 
place.” "was: the la 
Explanation. The Army 
Signal Corps is compiling 


down, 
gets 
the message through to 
the dispateh 
special radio call. 
the railroad 
Steals mage. doen on 
Murphysboro, Ill, an emergency call 
appealed to. C 


B. Harrison, ope 


the only radio transmitter near by. Up 
10 the forbidden wave channels of 
broadeasting st uned 
hin wave, rd a ghostly 
Program 


the mainland. 
miracle of the “ . 
has ri that is exclusively 
his Keeping the workd in touch with 
explorers. 

Donald Cadzow, ethnologist 

nam Baffin Island 

‘on the schooner 
flashed a radiogram 
polar seas to amateur 
station SDNE, Auburn, N.Y 
togiv 
disco 
mp of 


Bowdoi 


the first news of Arctic 


he greatest stat 
y could not be 
gave the ex- 
plorers the novel experience of 
reporting their discoveries min 
ute by minute and receiving 
radioed congratulations from 


POPULAR SCIENCE MONTHLY 


sTowe, but with gach apparatun radia" hams” have girded he earth 


home. What a contrast to the old days 
of months-long treks with dog teams to 
carry news to the nearest outpost! 

“Thowsands of personal metaages are 
sped oa their way over the “hams” 
Carefully worked ‘out “trafic routes” 
‘all over the country. 


selves atthe disposal of the Gover 
ment with a reserve communicat 
chain of inestimable importance. The 
Navy Department has disclosed plans to 
organize expert amateurs of the Eastern 
t for training in handling Na 
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6a itt 
fs Hct 


messages, Ina year the Army, which 
the ‘scheme, has handled 
eure 13.000. mes 
mouth, 
The world is a little too small fo 
ateurs, any "ham" will 
kay, distingui 


rk mural painter, converses regularly 
with friend in Cape Town, South Afric. 
G. F. Gaede, of Paterson, N. d., recently 
picked up a message from Liberia and, 
notifying the U. 8. Department of Si 
ngs. Many 
belong to the "WAC 
composed of thos who have 


sent back its official greet 
‘American “hams” 


tohaven "wireless act” 
from his acquaint 


that led to trans-Atlantic amateur radio 
and greater conquests, 
‘Wireless fans rushed to join the League, 


and before Jong a new language had 
‘sprung up—a curious, abb 
viated code, You might be 
puzzled by this sample: 
“Ur sigs QSA-OM fh. 
hw dou lik mi spk?.. .ti’s 
gd cuming fm uw. . ° sounds 


Lik mi YLsinging hi... hi 


good. coming 
reer pounds like | my 
ing Indy friend singing high 
€ (laugh). Say, couldn't you 
drop in some night and alk 
to some distant stations with 
me? — (Continued on page 11) 
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ocean waves do 
n by " 
ing hydroelectric power, Lieut 
nant Commander Lybrand 
Smith, of the Ne 
ment’s Bureau of 
has designed an am 
genious batt 


Sea Waves to Drive sasmiis iene ict 


into them by each. succe 


Novel Power Plant ietercssten 


water is forced in by the next 
edge of the cliff. This flume carries the wave. Each valve, like a door that opens 
trated by this sc ‘water into the reservoir. from which the but one way, is pushed open by the wi 
accompanying di sumulatedwaterpoursdownlargerpipes ter’s force. When the force is exhausted 

“The drive of the waves into the great with sufficient force to operate the gener- the weight of the water closes the valve, 
funnels forces the water through pipes aig machinery in thepowerhousebelow. holding it shut until the mext wave 
up the cliff into the long flume along the ‘The hydraulic rams operate hydraulic presses hard enough to open it. 


” The World’s | 
| Greatest 
Timber Crop | 


Amazing Machines Help 


Glean 150,000 Cords a 
Year on Strange Island 
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ies tpl 


N THE Fittle ccoverel island of Anti 


15,000,000 corils of pulpweoo. 
ures give an idea of the huge e 


Hesides seventeen 
itive rolling 
nt includes a fleet of 
ious “alligator 

and powerful deedging and. low 


for tise on land oF 


Unanualy built per at Port Menir, where work goes ow the year round to 
Improve tnd extend facilities to harven he 12,000,000 or 15,000,200 corsa 
‘ot pulpwood and one of the iland's peciay stipe toed for this wack 
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Our Battleships on Wheels 


How American Navy, Firing “Off the Map” Shattered and 
Set Aflame Germany's Vital Rail Centers, Hastening Victory 


By REAR ADMIRAL CHARLES P. PLUNKET 


In Collaboration swith THOMAS M. JOHNSON 


‘THE war map you stuck 
ins in ten years ago, Laot 
‘was northeast of Soissons, 
with so many radiating 
railroads that it looked lik 

1 cut off the spider's 
* bombardment, though 
the end of the first day 


from 1:00 until 5:30 in the 


aflerooon., We only stopped then beeause 
it was dark and they could easily Tocate 
tts by the great flash the gun made. We 
Had droppedfrt-seven fourteen 
shells at 


eptember “30 we commenced at 
fired five shots, knocked off for 
dinner, and between 2:36 and 6:27 fired 
five more. Enemy airplanes eame 
looking for our exact position. 


NO NONDER, Nothing 2 big as our 
shells had ever before burst in their 


ctober 1 the Germans threw more 
shel inte St, Christophe cemetery, We 
juared up next day by dropping thirty 
‘othe Laon west railroad 
‘We had hooked up our telephone to a 
French sausage balloon and on October 3 
we began firing with airplane observa 


tide of World War battle against 
German, Admiral Plunkett, who 


fe war correspondent watched. thelr 
Campaign, reach a smashing limax. 


tion. We fired ten shots, and the ob- 
server saw six land, two on the military 
railroad we were after. We knew" that 
‘a tie-up on the subway for the 
Germans, so at 6:30 we knocked off, 
having thrown nine more shells after 
correction by the observer's reports. 
Next morning German shells landed 
hetween us and Soissons. We sent the 
ammunition cars into safe retirem: 


N OCTOBER 5 the Germans cracked 
down on us hot and heavy in the 
afternoon, and again in the evening. One 
shell struck sixteen feet from the gun, 
and fragments cut the train air line and 
broke off a piece of casting. One struck 
a clothes bucket in which a gob had been 
doing his washing. We sent the men back 
‘out of danger and moved the gun back. 
The Germans, unaware, opened up again 
the evening on our old position. 
‘The total damage was nil, but next 
time we might not be so lucky. We dug 
holes for ourselves, and made dugouts 
near the gun to hold fifty men. 


U.S. 


‘Our battleships on wheels drew a lot of 
attention. Allied officers x Wu 


il we had to in 


‘Our most delightful at 
tors were French an 


American nurses 
hospital at. Villers-Cotterets that 


jermans 


ere bombing, who came 


R two guns fired every clear day 


O'rs Se tha ween’ Garis 


ia en, nev inst 
me in 

and deep as ours, which averaged forty to 
re Reg Toe 
the nose of one ‘shell three miles from 
was enough to wreck a three-track rail 
Se cee 
Banat dite Wiept 
damage at night, their use of the rail- 
aout oases 
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had been struck, one car thrown on top 
‘of another, a third thrown thirty: feet. 
‘Phree shelis had wrecked completely 
storehouse used for electrical material. 

‘The French people told us that the 
Germans had a large moving picture 
theater in Laon, always crowded with 
soldiers. Onie shell struck it. Forty 
Germans were killed and sixty severely 
wounded. 

‘We found that when we had fred “off | 


mm and applied corrections, later 
shots were perfectly placed, We had air- 
plane observation on only about ten 
percent of the 782 shots we fired in 
France, ‘The fall of only twenty-three of 

199 shots could be observed: 
many more shots called “unobserved” — | 
were fired following corrections and these 
were usually direct hits. 


a ground 
it impos- 
sible for him to see 
shell bursts. One 
French aviator 
worked against a 
ssixty-mile gale that 
blew 

German lines and had 
a hand and his face 


ng oft 
is not hard for anyone who has heen 1 
navigator. We considered the prob 
course and d 
‘used ouly 
iy of the gun position and 
another showing that of the target posi- 
tion, 


0 OVERCOME. th 

representi surface like 
the earth on such maps a projection called 
Lambert projection” was ved. to 

applied to astronomica! 
ions of sun or stars or of polar 
lolite, to obtain a “Lambert 
bearings by this. travere, could be ru 
over the gun sight to orient the gu 
according to the Lambert system, You 
wouldn't think you would have to t 
before you could 


difficulty of 


we got weather 
ly from stations 


metric preswure, temperature, force uf 
hallistic wind, its direction, and. height 
of observing station. They got wind 

ction by watehing stall free balloot s 
rise and drift. At night the balloons were 
loaded with powder, set to explode at 
different heights, and their positions in 
the air determined by sound ranging 
That is one of many illustrations of th 
complicated and scientific procedure of 
firing long range guns. 

‘OF course, to fire a 1400-pound. shell 
as far as 48,000 yards at something 3 
tan’ see, going up 35,000 feet into atnos- 
Pheri conditions that, must. be largely 
‘guessed. isa real task. But miraculousls 


% 


we found the range error averaged only 
181 yards and the deflection error only 
fifty-one, and, as most of our targets, 
such as railroad yards and ammunition 
‘dumps, were of great extent, and as one 
gun fired as many as fifty shots in one 
day, we believed we had worked 
method of scattering shots so as to do 
greatest possible damage. Commander 
wler has suggested that a math- 
‘ematician might discover how  long- 
ange guns without observation ean do 
the greatest damage. ‘That would be 
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Tn a minute oF two there was a deafen- 
ing crash as every French gun for miles, 
it seemed. burst into action. For per- 
haps a half hour they fired continuously, 
the general meantime talkigg on about 
other things. He only when a 
second note told him a strong German 
‘counter-attack had been repulsed. 


1S SOON as General Pershing heard 

that we had definitely succeeded, he 
sent for us to help win the biggest battle 
in American history and the last days of 
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‘we had learned, to carry a second “fleet” 
of five guns to France. Before they got 
there the war was over, 

‘Our guns were in at the death. Under 
the hammer blows of all the Allied 
armies, the Germans were retreating 
lowly’ from ‘Belgium ‘and Northern 
France. The pivot of their retreat was 
the Meuse-Argonne region north of Ver- 
dun, where the Americans were attad 
ing.” Here General Pershing was 
to reach a web of railroads of 
portance to all the German ar 

“These lines connected the Rhine and 
Germany with the front in France by 
of Metz, Montmeds 
Beaches tread 
medy had a large railroad 

rd usually filled 


fears Tt was on the mai 
line from Metz to Sedat 
Te was headquarters of the 
German Seventh Army. 
Al the railronds in the 
locality were part of the 
German solar plexus and 
you couldn't eut one 
Without making trouble 
for all. Our secret field 
orders’ from Brigadier 
General William €) 

brerlaine, the American 


heavy artillery ‘comman- 


der, said: 
“"The towns of Montmedy, 
Longuyon, Spincourt and Con- 


flameen-Jamy are among the 
‘most important railroad. cen- 
ters of the enemy’s transporta- 


A, GROUP. of tong-range 
more powerful than 

heretofore asserabled fora single 
operation is now being 
placed (to attack the above 
So we started out to do it 


wowing in the 
next War. 

In the last one 
we nnurked 
about 400 me 


i 
edge and 400 
foro the far ed 


target, then drew lines 
200 meters inside thy 
Fight and Ieft edges. 
Within that we 


wweh abot to be 


General Mangin was 
well pleased. 
“The headquarters of 
this celebrated French 
neral were only a 


few hundred yards 
from one of our gun positions. Once T 
was at dinner there when an orderly 
brought a note and the General and his 
Chief of Staff went into the next room 
where ‘the maps were. When they re- 
turned, the General remarked: 

“Well, Admiral, you have been making 

ood deal of noise with your guns. Now 
itis my turn to make some.” 


‘The place selected was the 
wearest point on the front to 
Longuyon and | Montmedy, 
where they t the eurved 

‘our guns 


northwest of Verdun and at 
three miles north of 
‘Dhierville, both Father hidd 
heghts of the Meuse, were our posit 
The frat guns to get there an join 
an Army in battle were Nun- 


at without" many Joni 
their first trip to any front, Pits were dui 
‘at Thierville and Charny for guns 1 an 
2, en route. 

"The same day that I was counting the 


‘Germans gave 
wg that Lieut. 
J. R. Hayden took fifty cans of powder 
ia out of the wet and put them in a 
At 12:22 on October 21 Gun 3 fired the 
first shot, and just one hour later six Ger- 
man airplanes were fiving overhead, and 
‘thout 4:30 seven shells fell near the gun. 

‘On October 25 Guns 4 und 5 fired one 
shot each, ranging on Longuyon at about 
38,500 yards, and (Continued on page 159) 
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Robbing Fog of Its Perils 


E WERE nearing the Ameri- 
can coast in a fog which had 
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Waves of Radio and of 
Light and Sound Guide 
Planes and Steamships 


Through Blinding Vapor 


By 
NORMAN C, McLOUD 


fog.as thick. Yet as we approached Nan- 
tucket Shoals there was no lessening of 
speed. When T sought an explanation, 
the skipper. a seasoned Scot, invited me 
into the chart room. "That's the answer,” 


Per We hind a glimpse of a few stars just 
before daylight,” he explained. “That's 
where we got the blue dot. About the 
‘same time we picked up direction signals 


a7 


from a coast radio beacon. ‘That 
tered ‘one came from. You see, we can't 

far wrong’ 
in those merging dots was writ 
remarkable story of the use of waves of 
radio, light, sound 


craft indicated we were 
in the vicinity of New 
York harbor. But 
where? 

‘The engines stopped, 
anchors went over: 
bowed, and for eight- 
een hours the bi 
liner Iny there, afrai 
to move. 

“T don’t know just 


to banish ‘within, the 
Inst much of 
|| the old terror of fox at 

sea, on land andl in the 


| air. 
[\| Newest of these 


triumphs are the radio 

se.) | beacon and radio com 

" pass. Radio beacons 
ht 


of the U.S. Ti 
house Service 

wireless signals, 
a single beacon enables 
the navigator to steer 


wets he Se the A +. ates Cd 
skipper explained. i wen fog completely 
“Bat wee gone as fat Cre] chntpot visits. ise 
as I'm willing to go in = ae rom two oF more 
this, pea soup.” = 4] beacons in divergent 
‘That. was less than age directions enable 
mere ie Sous 
Recently T was san OD accurately by triangu- 
bound from Bordeaux z lation of cross bearings, 
to New York on. a- Dom show 69 allo eacoan of U.S Lighthowe Service whe operation dee sch itm Moreover, the com 


other ship—and in a 


pass will tell him the 


location of another vessel 
hidden in fog, by detcr- 
mining the direetion of her 
Jess signals. 

‘Along the Atlantic and 
Pacific coasts, the Gulf of 
‘Mexico and the Great Lakes, 
nele Sam now musintains 
han forty radio beacon 
Coast wise steamers 
cr are out of their range. 
Recently, for example, a 
eran  shipmaster, » Capt. 
rederick W, Jones of the U- 
ping Board, guided 

bby: radio. compass, 
took his. ship safely. from 
Delaware “Breakwater to 
Hoston—all the way throngh 
heavy fog—though his route 


Jay, along Nantucket Shoals 
around Cape Cod refs 
where sel hascome 


to grief. 


AVIGATED once from 


Majestic was 
rected. almost entirely by radio bear- 
hus, so accurately that, she passed be- 
tween Nantucket, Lightship and a near- 
Uy marking buoy? 
Most large ships now are equipped 
8, radio compass, which is used con- 
wally not only to take bearings but to 
avcid colsons, Tn 
Pacific coast 


wireless signals of the steamer Be 
fa slower vessel, showin 
dirvetly ahead. ‘Thus 

‘disastrous « 


instances, a 
averted. 
The radio beacons, with equipmen 
I the same as that for ordinary 
+4 Craustssion, 5 
ically at regular intervals by a mote 


il out signals auto 


driven mechanistn, Each beacon has 
‘own identifying signal—a certain simple 


combination of dots and dashes of the 
Morse code, 

The navigator rotates the 
of his radio compass until t 
strong enough to establish 
Of the sending station, He 
Joop again to the point where the siguals 


are weakest. At this point, whic 
sharply defined than that of maximum 
jensity, the plane of the loop is exactly 
fat right angles to the direction of the 
beacon. An indicator on the instrument 
shows at a glance the direction with 
relation to the magnetic compass. 


ADIO dramatically proved its worth 
as a guide during the flight of 

Amundsen’s dirigible Norge across the 

North Pole two sum- 

mers ago. Th 
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lost in a thick fog, the ship 
‘was in grave peril when its 
radio compass picked up sig- 
nals from the wireless station 
at Nome, Alaska, turning 
possible disaster "into an 
epoch-making achievement, 


TBE Government’ pres- 
ent program calls for 
radio beacons at. 200-mile 
intervals along the country's 


main routes. Unlike the 
marine beacons, however, 
these send out directed 


beams of radio signals, like 
the beam of a searchlight, 
along the course to be tra: 
versed, For an air pilot to 
follow the path of the beam 
is simply a matter of inter- 
Breting Morse cle signals 
f the plane is on its course, 
the signal is, the single dash 
of the letter T. If the course 
is to the right, the si 
mes the dash dot representing the 
letter N, Ifto the left, it becomes the dot 
dash of A 


fick, 
. dus and Cleveland, O., combines the 
radio beacon with radio telephone facili- 
ties for the pilot, Not only is he guided, 
but he reports his position by telepbo 
every five minutes. Another improv 

nent, developed by 
the itadio Researe 
Board of Great Bri- 
tain, isa de 


REDERICK 
A. Kolster i 
tor of the rad 


tally ie ra 
foghorn” for ships, 
in the form of a low 
power automatic ra- 
dio transmitter which sends out a charac- 
teristic signal audible for ten miles. 

‘Of late, however, inventors have greatly 
increased the efficiency of audible fox 

One important, advance is 
the transmission of sound under wi 
where it travels with much less variation 
Thaw in the air. Many submarine bells 
have been installed along our cousts. Shi 
pick up the submarine signals by mea 
microphones, placed below the water 

Light signals, ikewise, have been 
ereatly improved. A powerful new ray 
seh penctmter dense fog is supplied 
rom vacuum tubes by neon gas. 

To safeguard the passage of vessels 
through rock-ribbed “channels, under- 
water beacons have been developed. 
ies cree cl samen! antes 
powerful enough to reveal hic i 
zno matter how dense the fog. 
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Bituminous 
sited 200 


formation that 


De, Reisharde. Thiewen, 
falcohotaniat of the U- 


linen ut bituminous oad 


Coal Too Useful to Burn 


Chemists Already Make Bituminous into Medicines, 
Dyes and Fertilizers and May Make Tile and Rubber 


By A.C. 
Chief Chemin, U. 


VERYONE who has tried tokeep__ other ten percent is converted into go 
clean in hood coke. From two thirds of thi 


ff for the manufacture of 
I necessaries of life, as well as a 
‘more efficient 


ucts such as tar, ammoni 
‘are recovered. 


chemists in the Pi 
Station of the U. re THE present rate of progress, ing dyes, fertilizers, explosives like 


however, we may expect to see the medicines, drugs, solvents and preserva 


ratio reversed before years. Com- tives, 
atively little coal wil shoveled It took about a lifetime to bu 
. im so doing they are into the fire. It will be deemed too valu- 


i ways to 
change smoke into 
valuable new products that 
‘body can use, Already. 

‘work has just 
begun—they have found 
how to, extract from coal 


wood alcohol from water- 
gas—a product of coal and 
water—to the point where 


‘automobiles. 
‘The experi 
‘an indication of how scien- 
is awiltly 
revolutionizing the world’s 
use of coal resources, and 
thus’ changing the whole 
face of industry 
‘AL present, of the. 578 
rillion tons of bituminous 
mined annually in the 
United States, ninety, per- 
it is burned for heat, 
Tight and power, without 
recovering any of its pre- 
Gious by-products. ‘The 


ADD, American | chem- 
ists, in another two 
years, developed a process 
of their own which is now 
operating at, Belle, West 
irginia, in the heart of the 
bittminoes feld, Plena 

being made to enlarge this 
plant to supply the entire 
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no nightmare, but « German health exhibit calculated to impress forever on people's minds the importance of maintaining cor 
tare The aksetons are shown in the correct an ‘ruiaen for ‘daly human activites at work as well an a pay 


Newest Harvest of Research 


Skull of California“ Ape Man” May Be Half Million Years Old— 
Heart's Electricity Photographed—“Death” of the Sun Predicted 


Adrances in many and widely diverse 
fields of scientific revearch, discover 
‘en, ineentions and theories, inppor- 
lant because of their bearing on 
everyday life. are chronicled each 
‘month in these pages. 


Professor Jeans calculates that our 


Sun’s Collapse Predicted 


America Man's Birthplace? 


N. laying a sewer in 


ago. 

grucsome mass of bo 

A. Hi, Ousdal, an archeologist, it was 
r 


ars at old age, call 
little heat and light. 


the New World, 


March, 1928, 


Oil Engine and Cheap Helium 
May Start New Flying Epoch 


ANIATION enincers of England have 
perfected a new airplane engine of 
the Diesel type, which burns heavy oil 
in place of gasoline. 


Fixed Nitrogen Laborator 


yy be obtainable from 

‘quantities. 

These two recent developments have 
sportant bearing on the advance of 

aerial transportation. 

A successful 
will remove the fear of fire that now 
stunds in the way of public confiden 
in flying. ‘The new engine delivers less 

than © gasoline motor, but also 


fed supply of noninflammable 
fe tolation of ira 
‘would remove the most serious hai 
to develop 
In ordinary 
part of helium to 180,000 parts of air. 
But there is plenty of air, 


Creeping Baby Is Trotter 


CAMERA, acat, 
a bulldog and a 
ursery of babies were 
aswembled recently 
n the psychological 
Inboratoriee of Johns 
lop versity 
to determine | what 
sort of stride babies 
use when they ereep. 
‘The answer was: 
Babies are trotters. 
Watched by the 
ceamera, the cat and 
the dog proved to be 
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pacers, the weight of the body bei 
alternately borne by the two legs on 
‘each side. ‘The babies, however, in 
almost every instance kept their 
‘weight balanced diagonally between 
a leg on one side and an arm on the 
other, in the manner of true trotters 
Dr. Lenoir H. Burnside found that 
usually the first attempts at 
motion consist of floundering 
waving of arms or legs. Later the 
's arms begin to work alter. 
nately ‘while "the legs are still 
dragged. At last the infant raises 
his body and strikes out in a trot 


Photos of Heart Electri 


HOTOGRAPHY’S latest achieve 
ment, announced by Dr. C. E 
Kenneth Mees, Director of Research 
in the Eastman Laboratories, i in 
recording faint electric currents of 
the human heart! ‘The process, em- 
ploying a string galyanometer, 
Uelicate instrument for measuring 
tlectrie currents, promises usefule 
ness in diagnosing Heart ailments, 


‘Deaf children's woes are tranformed into 
Tight waves so that they tay eee what hey 
(oo ot tnprove thet eruclations Th 
Sind waven, siiking the receiver din 
‘oragmn, ct up tiny currents in lee. 
fre iret, which emuses beams of ligt, 
eect through. mirors, to. represent 
the sound exactly they Were Uitered 


Accidents Due to Blood 


‘HE reason some auto drivers 


ingly eater of bod pres 
ly a matter of blood pressure. 
Bre Walter V._Bingham 

€.5. Slocombe, psychologists of 
Personnel Research Federation, 
New York City, have just com- 
pleted experiments in which they 
find a definite relation between 
health and motor accidents. Among 
bus drivers and motormea more 
than fifty years old, men with high 
blood pressure were found to have 
more than twice as many acci- 
dents as those with normal pressure 
This excessive pressure, the psycholo- 
gists say, apparently affects health and 
temperament to a 

feres with safe ir investiga- 
tions alto showed that the longer a man 
drives the fewer accidents he has. 


Mummies Sought in Arctic 


MISRETES of long forgotten men of 
the Far North, older than those 
it Egyptian tombs, will be 


is spring, 
exploring the Arctic Coast of Siberia. 
rimitive 


sys emain re the” of 
fans, believed to 
first settlers of North Americ, 
existence waa reported by the late Dr 
William H.--Dall of the 
Tastitution. For thousands of 
have been preserved by Nature in cav 
C where they were 
ved to date to the 


‘Natives of the Aleutian Islands believe 
se, and fear to go 
near them. It is related that a Swedish 
npted to remove a 

a boat 


‘This year’s expedition is le 
‘MeCracken, who has spent five years in 
the Arcti 


by Harold 


Insects Turned into Metal 


ME_ months ago a German chemi 

Dr.N.D. Zelinsky, was making 
cal analysis of certain insects. ‘The proc- 
ess involved covering them with pow- 
dered copper oxide and heating them in 
Sina platinum cruibesin an atmosphere 
‘of carbon dioxide. He was astonished to 
discover that the insects turned to metal, 
with the delicate markings and structure 
preserved. As a result, museums may 
reserve rare specimens indefinitely. 


“Road Yacht”Complete Home 


HE man who drives with one hand 
will find that he may use the other 
to reach fora sandwich and a cup of coffee 


airoad yacht” developed in London. 
‘The vehicle, which looks Tike a 
on wheels the latest 


v. Speed of forty-five miles 
maybe easly attained. An 
galley.” completely fitted | 
two sleeping cabins, book shelves, 

tables, and a radio complete the 
ipment of this automotive innovation, 
‘h accommodates five persons. 


Big New Meteorite Studied 


lied by experts at the 

pound chi 
“a celestial visitor that exploded 
about fifteen miles above Towa City, Ia., 
ding to 
the investigators. ‘The chip buried 
itself in hard clay, 


Bottle Traces Ocean Current 


FLOATING bottle’s journeys ended 
. the other day when William Han- 
walking along the west coast of 
Ireland. picked it from the water and 
read the note it contained, 159. 
Fine eotazn. te 


graphic Bureau, Washington 

sar ago the noted explorer Beebe had 
rown the bottle into the Caribbean 
sea 2800 miles away: the Gulf Stream had 
carried it to its Journey's end. 

Hore than 1 thousand such bottes 
were dro yy Beebe during this 
Ense, Thurty-one were recovered most 
from Central American shores, but this 
cone revealed caprices of ocean streams. 
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How to Name a New Animal 


T'S harder to name a new animal than 

new baby, according to Dr. C. W. 
Stiles, secretary of an international com- 
‘mission that has sought for years to work 
out a standard naming procedure. ‘The 
creature runs the risk of being named 
several times by independent discoverers. 

According to the commission. if you 
discover a new species of bird, beast, 
for butterfly, you must publish the news 
of your discovery and give it whatever 
technical Latin name you wish, This 
‘alone, rules the commission, is the name 
by which it will always) be known. 
Commencing with 1931, you must not 
‘only name it, but also describe it so fully 
that no other species may be mistaken 
or 

Nearly half million species of animals 
have been named since the pioneer 
studies of the great naturalist Linnaeus, 
says Dr. Stiles. 


Saw Uses Sand to Cut Rock 


A JONG steel cae. drawn at high 
speed and fed continually with wet 
sand, cuts through solid rock ina new 
type of quarry saw developed by Dr. 
Oliver Bowles, of the U.S. Bureau of 
Mines. ‘Tiny grains of ‘sand, dragged 
‘across the rock face, serve as abrasives 
to groove it at a rate hitherto unknown. 
In Pennsylvania quarries the device, 
kno ‘cut quantities of 
rock without need of the costlier methods 
of drilling, blasting, and cutting, 
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Swastika May Trace Races 
To Lost Pacific Continent 


MESSY thousands of sears ago there 
Stood in the Pacific Ocean a con 

tinent where thrived a remarkable civ 
zation. In a tremendous earth upheaval 
the continent vanished, swallowed by the 
waters. But hefore the catastrophe, ad- 
venturers from that lost land drifted to 


explain the origin of 
found carved and painted on roc 
‘Most famous of the symbols is the swas- 


America the rock writings, or 
graphs, have been generally attri 
to comparatively recent tribes of 
Colonel Churchward, however, contends 
that many of them are very ancient, and 
that, their original source was the lost 
continent. With the aid of key symbols 
discovered in India, he claims ability to 
translate some of the mysterious writings, 
Interest in tracing the family tree of 
modern man has been heightened by the 
recent statement of Dr. Ales Hrdlick 
noted anthropologist, ‘that the low: 
browed grisly. Neanderthal man, who lived 
some 40,000 years ago, may have been 


exterminated by the later Cro-Magnon 
men and left no. descendants. 


In the 


Motorcycle Drives Sea Sled 


a. plausi 


attempt to cross the 


[OW would you like to go for a motor- 


‘a motoreyele built into a float, 
of the sen sled type. 
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Gear-Wheeled Roller Skates 


‘KATES like those seen below would 

allow you to drink that extra cup of 
coffee and still get to work with time to 
Spare, for the remarkable speed of thirty 
miles’ an hour is claimed for thei 
‘The effective motive power for these up 
to-date “seven-league boots” is furnislied 
hy the downward step of the skater 
through a ratchet gear wheel. Springs 
that. operate automatically return the 
carriage to the original position ready for 
the skater's next stride. 

‘The name of “walking machinery” 
ven to the skates when they were 
‘the International Inventi 
bit ae London, The novel skates 
proved to be one of the most popular o 
‘the many interesting exhibits. 


Self-Sprinkling Roads 
Ce roads are kept moist, firmly 
laste, and free frm sun-dried 
cracks in Michigan Ce the additior 
to the clay used in building them 
of an ode that absorbs 
‘The resulting 


ry traffic, according to A. 
ridge, of the State Highway 
mnt, who developed the 


|. Used in the top 
it renders the road 


eal seine droplets from the air itself. Six 
tons of the chemical are used on each 


le of ro 


Sea Lions Caught with Nets 


HESE seals and sea lions are said 

to be experiencing a new sensation, 

for heretofore, it is declared, this type of 

‘animal has never been caught and brought 

nets. The picture below shows 

nall schooner off the ‘west. coast of 

‘Mexico with what is reputed to be the 

first haul of this kind, made with netting 
of tremendous strength, 


stretch of Colorado road, 
just laid, lies $29,000 worth of gold. High 
‘way engineers found that rock from mine 
ore dumps was t 

most plentiful for mixing the concrete. 
Despite the quantity of gold it contained, 
there was not enough to pay for the ex: 
pensive process for its extraction. 


How Colors Aid Eyesight 
ARTIFICIAL blue light is best for 
close work. an investigation reveals. 
Red is preferred for secing distant ob- 
ordinary white for all-around work. 


Junk Makes Queer Golf Links 


you a dump heap near your 
Iso you aight lay out 


Fipe fittings, a number of loose bricks, 
and a variety of crockery. went to form 
hazards for this sporty nine-hole couse 

large gus company at Hell Gate, 
N. Y., laid out in its front yard. Upon 
these links the player must be careful 
not to send his ball out of the yard with 
an unexpected bounce off a piece of steel 
tubi 


Dam Holds Water with Water 


tests of a plaster model are co 
«4 230-foot dam will be erected near Mar- 
cege, France. A 

Tnstead of one solid masonry wall, the 
dam will consist of five thin concrete 
across, the Haute-Dordogne 
. looking down the vs 
than the last, the farth 

ing only forty-six feet 
is running over their t 
appear like cascades. 

Water fil the space between the 
make up the bulk of the dam. 
partly equalizes the presstire on opposite 
sides of each pat 
dam that has nothing but its own 
Strength to “gppose the water's down. 
stream push. Hence. the partitions can be 
made exceedingly thin with safet 
the total cost of the whole fi 
far less than that of one massive wall. 


Plan to Utilize Moon Power 


UTTING the moon to work for us is 

the not far distant prospect held out 
by the National Geographic Society, by 
the use of the same force that en 
the tides and that makes the great 
Leviathan. weigh ten or twelve po 
less when the moon is directly over 
“Tn years to come,” the society annou! 
ces. “this moon-force may. be harness 
to create power: already plans are under 
‘way for the construction of tidal power 
stations.” 


. 
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Portable Track for Racing Greyhounds 


LEET greyhounds vie 
records as they pursue the ‘electric 


for speed 


* of a new racing outfit, designed by 
sh inventor and recently 
tests at Beddington. ‘Though 


is portable 
sports meet or fa 

‘At the starting signal the hare i set 
motion: a second later the hounds are 
‘Though the operator sees 


in full purst 
that they never eateh the hare (for one 
‘was torn to pieces when this happened at 
Southend) they are spurred to great 
bursts of speed. ‘Their quarry darts along 
in'a Welike manner at the side of its 
motive power—a ear that is an electric 
motor on wheels, running along a 
ature railway of narrow gage. 
Electricity to run the outfit is gener- 
ated by a gas motor and a dynamo, 


‘Twin Panama Canal Foreseen 


0 WE need another Panama C: 
Although the great 


During the last fiseal year shipping 
passing through the canal set a new high 
record of 5475 commercial vessels alone, 
nother craft that brought 
© to nearly seventeen a day. 
tal cargo carried through the canal 
was nearly” 28,000,000 long tons. ‘Tolls 
exceeded! $24,000,000. ‘This is ve times 
the traffic of twelve years ago; and if it 
continues to increase, enlarging of the 
canal oF the digging of a supplemental 
waterway across Nicaragua may be 
hiecessary. Additional locks in. the pres- 

canal, a suggested remedy, could 
wrease its capacity only about  flty 
percent, it has been estimated. 


Who Is Father 
Of Automobile? 
HAT the real in- 


contention of authorities who" plan a 
statue in his memory at Vienna. As carly 
‘as 1864, itis said, the man who won the 


years later he perfected a model and ear- 
Tied pasengers. Not until 1885 did Gott- 
lieb Daimler. the German. invent the 

line engine that assured its success. 

Tn the first engines the gasoline w 

exploded by heating the outside of 
closed tube connected with the eylinder: 
it was impossible to time the q 
properly, since they lagged behind the 
piston’s motion. Later the electrically 
ignited motor became forerunner of to- 
day's efficient power plants. 


Paving Put to Test 


AAR surface highways are the 
‘most economical to motorist 
and town or state alike, according to 
W. H. Rhodes, New Orleans enj 
neer, "The eificiency expert of a 
tri-state bus company.” he recently 
told ‘the American Society of 
“found t 


conservative estimate of the saving 
in wear to the tires of an average car 
is at least six tenths of a cent a 


repairing the worn-down highw 


Wheels Made of Cotton 


WIEX, cotton , manufacturers 
sought to find new uses for 
their fabric, they decided to make 
wheels of it! Now these odd wheels, 
ed peed ar al ee 
to roll quietly factories a1 

offices, have proved successful in 
recent tests conducted at the War 


‘Operator at the motor watches the race and, by 
‘regulating power. coutrals the speed of “eectrie 
ie," eping beyond feach of pursing Sows 


Department. One 
against a grinding surface, 
appreciable wear after ru 
lent of more than 330 m 


gan equiva 
Experiments 
it they can be 


are being made to se 


Average Auto Lasts 7 Years 
wae average luck, you might ex- 

pect your cnr t last seven years, 
concludes Prof, C, E. Griffin, of the Uni- 
versity of Michiga vestigated 
the history of 100,000 cars. Hall of the 
were out of commission at the end of 
seven years, b twelve yearn, more 
than 3000 were going trong. 


Dam Is Engineering Feat 
‘HE great Pacoim 


A remarkable view tooking down on the $2,500,000 
Pacsima Dat 389 fet high, which presented treme 
Sous engineering probicms ania two ears in balding 


Mail Trapped by the Desert 


REACHEROUS at all times. the 
logend-famed Irak Desert of Me 
a becomes a sea of mud in. rainy 

il motor cars attempting to 
cross it are trapped times without, num- 
ber like flies on flypaper. But mail must 
in spite of all circumstances traverse the 
forbidding wastes between Bagdad, in 
‘and Beirut, Mediterranean 


sturdy nat 
narooned transport ear. 


Navy Issues Ocean Air Maps 


‘OR the aid of trans-Atlantic flyers, 

the Navy Department’s hydro- 
office hus commenced the pub- 

ion of “pilot charts of the upper 

air,” showing the most feasible 

route for each month. ‘They wi 

issued throughout the year. 


Oil Ditch a Fabric Pattern 


SHION designers secking new pat- 

terns may well tun to Nature, as 
the ‘unusual photograph below shows 
Its the chance shot of « photographer 
ho saw in the curious mosaic of circles 


Peteraph ty 3. 
‘Formation of ovals and circles in many iridescent 
‘colors on the surface of an oil dtch~one of the 
fovelle™ pictures io an Bnglah exhibition 
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and ovals of an oil ditch an out-of th 
ordinary camera subject well worth re- 
fording. ‘The striking record he obtained 
was one of the best exhibits at the Lon- 
don Salon of Photography. 


Smaller Dollars Save Millions 


‘WO thirds the size of the old cur- 
reney, the small new dollar b 

designed by the U. 8. Treasury is ex- 
ted to save the Government four mil 

Fon dollars a year. You will soon be ear- 

ying the new-size notes, which were 

scheduled to be ready by the time this 

magazine is printed 

that half a b 

the first is issued. 

Since twelve of these can be printed at 
‘once on a single sheet, as compared with 
tight of the old kind, the cost of pri 
is reduced. Another important feature, 
studies have shown, is that the smaller 
bills last much longer. ‘They can be put 
in the ordinary, wallet without folding. 
Ordinary dollar bills have an estimated 
of eight months, before, limp. and 
soiled, they return to Washington to be 
destroyed and made into souvenirs. 


Making All Russia Gas-Proof 


IVILIAN inhabitants of M; 

Leningrad, and other Russian it 
men, women and children—are now b 
provided by the government with “ 
sonal gas masks” and instructed in their 
use, according to reports. “It is our duty 
to supply them not only to every soldi 
but also to every working man and 
habitant of the districts behind the 
front,” Commissar of War Voros! 
told the Fourth Soviet Congress, urgi 
that in the unlikely event of war Russia 
should not be unprepared. 

Other suggested plans for protection 
against possible future air attack by gas 
inelude dwellings with gas-tight, rooms, 
supplied by pipe ‘with fresh. air from 
plants with stacks resching into the si. 


Building Wreckers Imitate Explosion 


yh was made wher 
fed several ancient 


years old and very solidly bu 
Saeko tl Saks 
Mocks away. ‘The bi 
condemned, and 


ING plants on the roofs of 
dings, a few 
years, H. Leigh Whitelaw, of New York 
Giy, recently told the Pennayivanta Gua 


Skyscraper ow 
said, would increase their profits hy 
Teasing the basements that now hold the 
heaters. The technical difficulties of 
adapting heating systems to the tops; 
turvy plan could be overcome, he say's. 


Hens Smash Laying Records 
FF IRSE place in the international ex 
laying contest just conducted by the 
Washington State Agricultural College 
has been won hy ten Barred Plya 


es. 
‘This i said to be the first time in poultry 
history that Plymouth Rocks have beaten 
all other hens, including Leghorus, which 
took second place. 


Hotel Radio in Each Room 


FOW the guests of a New York 
Nia ire wie propasis ou ap 
through the touch of an electric 

The entire hotel has just been wired 
for radio, and two central receiving sets 
fare on the thirty-first floor. Nearly all 
the 1600 rooms have loudspeakers. 
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P / N 
“citbin 
InWater 


In 


| ‘*Seeds’? of Metal Salts, Put in Strange, 
| Potsonous Solutions,Sprout Like Sea Vegetation 


ah oi 
A ug ae 


Chloride of CopperPlant 
‘alt Wo 


D 


ae ic < 
Some Gpical 
‘ Sea Plant Growths 


phate of gy } 


‘Spper Plant | 
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Fer, une to New fiers 


Toy Car Claims Speed Mark 


FASTEST of toy automobiles, save 
the maker, isa new lightweight 
‘ear for the children. 
foci spessanel bepceliommeecet 
.esanda patented bicyclelike sproc! 
that enables the youthful driver to go 
forward, reverse, brake and coast at 
ill. Steered by the conventional wheel, 
it is propelled by a chain drive similar to 
that of a standard racing automobile. 
‘The car is of all-steel construction, hence 
durability is claimed as one of its virtues. 


Baboons as Servants Advised 


F YOU need a faithful, efficient house 
servant, not subject to human failings, 
‘a baboon. ‘That isthe start 

F. A. Lindemann, 
England. In twenty End 
the time it would ta 
to breed apes intelligent enough 
household duties—dusting and 
sweeping, for instance. 


Steam Well Power Unlimited 


REAT, undeveloped. 

the’ smolderin i 
peli dy eg aend oy EI 5 
with a recent survey of the California 
natural steam wells. Two of the 
Carnegie Institution, Dr. B. ‘T. Allen 
and Dr. Arthur L. Day, have reported 
the results of the first thorough investi- 
gation of ita kind in America. Despite 
‘eight borings im the local area where 
natural steam is abundant, a little valley 
ar San Francisco, the. tapping has 
ted no apparent reduction, they find, 


he declares, there need be 
rroblem. 


in the avail sure of from sixty 
to 275 pounds. "Phere seems no reason 
why further enterprises should not he 


conducted on a larger scale, as has been 
done at Larderello, Italy, to furnish 
commercial po 
‘The Italian natural steam, they point 
out, contains corrosive sut 
must undergo a costly purification be- 
fore it can be used in machines: but the 
California steam is pure enough to use 
directly as it comes from the ground. 


Seaplane Can Go 4000 Miles 


VERYTHING new in aeronautical 

science is said to be incorporated in 

the Navy's latest seaplane—a giant with 

radius of 3000 to 4000 miles 

that could conquer the Pacific! The first 

of these “PN-11” planes, secretly built 

‘at Philadelphia, has just been completed, 
and twenty-five more are to follow. 

Secretary of the Navy Wilbur, denying 
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reports that the plane will be used in a 


Pacific or globe-g states that 
will be in ‘ervice, 
is ‘to carry about 1300 gallons 


‘of gasoline, more than Commander 
Byrd's huge plane bore on its flight 
across the Atlantic to France. 


New Way to Tell Time in Bed 
a 4 ‘TELL the time, without turning 
bed, an English inventor had 
vised an apparatus that projects to the 
citing enone age image of 


his bed at any time during the night and 
“vin the bee shaped pera 

Vithi us are 
Pa mdi rag ea crpyinled 
accomplish his end. It is the reflected, 
magnified image of the watch or clock 
face that the sleeper sees. ‘The annoyance 
of @ noisy timepiece is obviated, as it 
can be placed far enough from the bed 
to make its ticking inaudible. 


A $275,000 Floating Road 


EENGINEERS recently taid « unique 
floating roadway when they con- 

to avoid a 
Francisco. 


structed a $275,000 un 


beneath twelve main-line rail- 
ks, the road dips three feet 
Welow sea level. Tt rests upon a mud 
‘and water foundation alone; six hundred 
steel anchors hold it in place. 


New Chemical “Ice” for Rink 


0 MATTER how hot it is, you can 
skate and coast as in midwinter 

‘on a new kind of “ice” devised by Ger- 
mat Coe fey erect ae 
ion tingrink. Although, 

il, you can slip and fall on it as 


itis 
effectively as on the natural substance, 
the new compound does not melt even at 
a heat of 208 degrees! 

Reesembling the frost that collects on 
ammonia refrigeration pipes. the artifi- 
ial product is poured on wood and har- 


dens quickly. Its manufacture is by a 
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Planes Use Costliest Wood 
At $600 for Thousand Feet 


ROBABLY the highest-priced lumber 
that comes froma log, Iumbermen 
say, is the hand-picked Sitka spruce used 
Not every 


in the building of airplanes. 


a clear straight-grained 
Highest standard. Only a half doven mills 
in the Pacific Northwest ean supply the 
rare wood, and it takes from three to 
weeks ‘to assemble a carload. ‘The 
average airplane requires for its manu- 
facture nearly a thousand feet, of the 
spruce, at $600 a thousand, for its wing 
beams, struts and other parts. 


Bridge Nearly 500 Feet High 


N A short time, what is said to be the 

highest bridge'in Am not in 
the world—will be completed. It spans 
an Idaho river north of ‘Twin Falls, at 
the tremendous height of 490 feet. ‘This 
unusual photograph below shows the 
structure being thrown up across, the 
ravine. When itis finished, it will hav 


‘alongside the bridge, would 
rise only sixty feet above it— 
the mere height of a tree, A 
twenty-seven foot wide plat- 
form, more than a quarter of a 
mile long, tops the girders. 


March, 1928, 
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Steel House Erected in Little Over Three Hours 


id engineers saw work 
men erect the steel framework of a two: 
in three hours and twenty 
It was a demonstration of a 
new system of house building by the use 
‘of stat jed steel members similar to 
skyscrapers. 
‘architect anil 
house 


constructi 
When Robert Tappan 

engineer who des 

gave the 


By going a step farther and tur 
out" fatory- made por 
chimneys and bay windows, itis pos 
to construct seventy percent of a hous 
industrial plant, 
He plans to erect 
uses of this type throughout 
y. ‘Through the econ- 
‘of “standardization, he 
slares, they will cot less than 


‘wooden houses do today. 
Steel framework makes. the 
ise practically indestructible, 


Foolproof Elevator 


‘OU can’t. be carried past 
sour floor in the latest type 


introduced 
other Ameri 
frround floor the operator presses a 
ered button for every stop desired. ‘Then 
he starts the elevator; without further 
control it shoots upward and stops att 
first floor called for. ‘The doors fly open 
automatically; a touch of a lever closes 
them and the elevator continues until it 
stops at the next level desired. 

So perfect is the mechanical control 
that the elevator always stops with 
bottom edge flush with the floor. On 
down trip the elevator again stops auto- 

‘at every floor where a, waitin, 
passenger has pressed the “down” 
mutton on the wall of the corridor. 


Open Car and Sedan in One 350s and wanes in size 


Wits 


of its attractiveness. It's a quick change months comes by extraction of energy 
toa closed one with a remarkable from the atoms of matter. 

new convertible type of automobile re- —Betelgeuse 
cently exhi 

land. From the rear compartment, as 
seen’ below, unfolds a substantial ‘top 
that is quickly set 

wweather-tight. In fair weather the cover- periodically obscure part of its face, 
ing is completely hidden and the car's 


{A workman waves = flag to sigsity completion of 
plane to build such houses throughout the. coun 
fez ves signal to stare the main sonatraction 


Star a Pulsating Gas Bubble 


star that grac 
Recent observa 
ght-recording 


the re 
Wikon 0 ore 
star becomes periodical bright and dim, 


& phenomenon of which astronomers I 
heen aware for centuries, it actuall 
Astronomers 

believe the amazing power that blows th 

the weather is on its bad gases composing the star outward and 
jor. the open ear loses much sucks them in-at intervals of eleven 


and brightens for a 

foel Stebbins, 
oe A 
he proposes, 
far spots” that, rotating, 


‘at Westminster, Eng- different reason, 


place and made probably has 


the presence of © Magnifying Your Strength 


Even with the cover 
ee is said tobe PRY THE lightest touch of 
‘ample space in the rear co through a marvelous new mech 
partment for Iugeage. tools. and device, you have po 
‘spare automobile parts. ship or aim a huge gun. ‘These are the 
ae oes ten Ss a ec ae 
ions? ” developed under direction of H. W. 
Any Questions? nan at the Bethlehem Steel Works 
‘HIS magazine is always 
glad to answer is 


‘described in the January Porvtan 
readers concerning all subjects 


ce Moxrmiy. 

‘hen you turn the “control shaft.” 
ork jurns in the same dinec- 

fen to fifty thousand 


rei in its pages Rentcs 
fare made as promptly as i il a ” 
Ucin view of the tine required Bright Children Not “(Queer 

for research. and every effort UALLY bright children are 
is made for absolute accuracy ither queer nor likely to become 
nquities should be accompanied i m_of a nun 
by stamped selfaddressed en- ber of authorities. Clever children, they 
velopes and directed to Infor- agree. generally come. of distinguished 
mation Department, Porciar parents, have unusually good health, 
Screxex Mostity, 250 Fourth are fond of play, are popular with other 

. children and show no peculiarities 
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Odd Utilities aud 


Ferris Wheel Preserves 

Phone Girls—Bundles 
Pocket Tray for 
. Other Strange 


Phonograph Relieves Phone Girls 
"The number is changed: pleas 
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Useful Oddities 


Eggs —Phonograph Assists 
Wrapped by-Machine— 
Cigarette ~Ashes— 
New Inventions 


/ GarageDoorDogs 


A Slot Machine Soda Fountain 


ict 
[es constituent colors, sending them browicast over « wie area 


Bundle Tying Device 
[A new wonder of modern me: 


hinery iv the package tyer be 
iow. Turn the crank and the 
Suns wound round the tune / 
ie, draws tight, tied and cat 


Old Maps Make Lamp Shades 


UAINT old maps, some of them used 
by generals in planning eampaigns, 
fare now turned to a far different use by 
wave them cleaned, var 
into lamp shades. Many 
ve pictures when framed. 
Tn. the photogeaph, wal coat of 
varnish is being applied. ’ 
tions represent part 
the building at the left is th 


Fingerprints Identify Races 


Y FINGERPRINTS the world’s 
races can be roughly classified into 
‘West European, Italian, Indian, Japane 


and Mane 
showed. 


occa investigatons 

mns of the sat 
food were india, Fils say belp ener 
tually to perfect. the specific classifica- 
tion and subdivision of races, 
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Novel Saw Cuts 24 Piles in 50 Minutes 


/O minutes and “she’s through" — 
ith a new electrically driven chain 
saw that has been applied to pile cut- 

ich was the time “clocked” for 
twenty-inch piling, and but 
minutes was required to cut a row 
‘of twenty-four. Neat cat seventy 
pounds, this device, which » promises 
Freat, saving in. dock work, fr easly 
Portable. A two-horepower motor drives 
the saw. 


Sky Plays with Sound Waves 


Fae up in the air amazing things 
Sipet ated saree DAe 2 
Whipple, of the Kew Observatory, ‘Eng- 
land, found not long ago that sometimes 
Medd toee cones mane ies ceep 
eleven minutes after it had been fired; 
normally the sound would take less than. 
half this time to cover the distance. At 
Recalls Whipple eopents Unt wrod 
eum whole fhe 
waves pre’ manctiones reflected. beck to 
earth from a warm atmospheric layer 
twenty-five miles or more above. 
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Playing Cards in Tile Form 
Defy Wind and Hard Usage 


A NEI deck of cards in tile form, 
which borrows the traits of Mah 
lets the hostess give her bridge party 
fon the porch without fear of a sudden 

¢ disturbing the cards. ‘Their solid 


construction prevents the wear that 


a comers and cracked biicks 
cards, 

“cards” are packed in an attrac- 

tive box which, as seen below, also pro- 
vides individual racks for holding the 
unds.” The til 

each player picks 


Clock Times Life of Truck 
HN oe, truck run before it 


wears out? So owners may deter- 
and thus know the actual cost of 


are not dealt, but. 
‘own, as in dominoes. 


iy moving part, it 
starts to. register when 
motion commences and 
stops when the mac! 
idle, Tis dial tells. just 
how many hours up to ten 
thousand, that a truck, oF 
for that matter any ma- 
chine, has been run, re- 
gandless of the speed al 
Which it operates. 

‘The period of active 
use often sets the real life 
of a machine, instead of 
the days or months of off- 
and-on use, A huge can- 
non, for instance, must be 
rebuilt after an active life 
‘of about three seconads, the 
time required to fire’ 150 
to 200 shells. 


Know Your Car 
VARIETY of uci 
m to Your 
Wite shat cause trouble and 
expense, but there are forms of 
carelessness for which you may 
have to pay with your life, 

Driving with weak or defec- | 
tive brakes is one of them 
Failure to inspect. the runni 
gear and steering mechanism at 
regular intervals is another. 
‘You can't plead ignorance so far 
as poor brakes are concerned, 
because you can't drive any 
distance without knowing just | 
how your brakes are working. 

So if you get into trouble with 
Drakes, bi It. 
"ha dc ce ere | 
in the running gear and steering 
mechaniam. everything. may 
oa epi 
you are speeding 1 nice 
oad, a loose bolt drops out and 
are dumped into a ditch or 
plastered against a telegraph 
e-_Goover every balt and nut 
fn the running gear and steering 
‘mechanism regularly! 
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New Paint Striping Device 
Lets Anyone Decorate Auto 


‘NEW tool makes long practice 
essary for automobile pai 
jobs. With one of these 
illustrated below, any striped design 
work may be duplicated by an inexpe 
ienced painter, 
‘The compasslike device has two inter 


‘attached to 
uber lacquer-contai 
is used for long molding or 
rule and stripes are spaced as desired by 
Stuns te Soak went Cael. 
straight, or design lin may be made, 
Longer life of the stripes is elaimed by 
the maker because: 
of lacquer is said to be aj 
the case of work done by hand. 


Toad Challenges 
Camera’s Speed 


FFICIALS of the 
ond 
obtained the first movies 


inghis meal of a worm. A 
camera. taking. 1300 pic 
tures a second, was re 
quired! One taking 500 a 
second had completely 
missed the eating act 

W 


res of the 
hetween two of thei the worm 


When thes 


How Much Do You Know | 
of the World You Live In? 


ESE questions are se- 
lected from hundreds sent | 
by readers. Test 
‘edge with them. 
sswers are on page 166. 


1. What is the northern- 
most town in the world? 

2. What country is especial- 
ly famous for its butter? 

3. Where is fresh water 
found 200 miles at sea? 

4. Where do men have their 
‘wives whipped by law? 

5. Where does the abalone 
live? 1 

6. What Alaska city is 
warm as Philadelphia? 

7. Where do goldfish come 


rom? 
8. What isa “dry lake"? | 

9. Where is there a lake of 
crystal soda? | 
10, What are the Antipodes? | 

11, Where are prayers burned 

i instead of being said? 
12, What became of the Tem- 


ple of Solomon? | 
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hitting the worm much asa batter strikes 
a ball. and whisking it out of sight into 
his mouth. Lt was all over in less than 


a sixtieth of a second. 


i 


af 
ih 


an 
Ht 


Tree Stump an Incinerator 


THE uestion of what to do with old 
tree stumps has been almost as 
baffling as the time honored “What shall 
‘we do with our old razor blades?” 
H.W. Ayers, af Burbank, Calif., made 
‘inerator out of one in his back yard. 
wean 40 succesful that neighbors 


A Mechanical Professor 


ND now we have the mechanical 

le professor, to be 
ice that will teach you 
foreign 1 es, and the 
like. If you would learn bridge, for ex- 
ample, all you do is place the ara with 
the squared indicator over the line of pi 
tues illustrating that game and turn on 
the ‘A phonograph attachment 
explains the points of the game as each 
picture comes to view. A synchronizing 

ce makes th 

AOL. Tung 
of Los Angeles, 


Cheap Cornstalk Walls Now 
ALLBOARD made 


wented the machine. 


from corn- 


npl 
farm waste in the United States—less 
percent is tied as food. 

year Congress appropriated 


POPULAR 
Scuexce Moxtuny. by putting com 
stalks, peanut shells, cotton burrs and 
cotton seed hulls to use, Now, after ex- 
periments. a plant for the manufacture 
of wallboard from cornstalks has been 
set isp in codperation with the Towa State 
College, according to Dr. W. E. Emley, 
director of the research, 

‘The experts have simplified the prob- 
Jem of extracting from peanut shells 
nonedible sugars valuable to the soft 

These, it 


synthetic resins. is promised b 
seed hulls. ‘The tons of cotton burrs left 
unused by cotton gins still await a profit. 
fable use: though Dr. Emley says that all 
these wastes furnish a. cellulose, from 
which artifical silk can be made. 


‘The machine that cute seni et 
bbe Mashed from topa of newspaper ofices 


N INGENIOUS news-flashing 
us has been used of late t 


opments. 
‘The device resembles the running 
tising phrases and time signals flashed in 
some of our larger American cities, but 
offers up-to-the-minute news which t] 
‘operator receives by telephone and spells 
‘out on a lettered "This in turn 
band that is run 
‘a bank 
frame 
ich causes it to light whe 
y the stenciled letters, and thus 
ces to those below 


spell out 


Sugar Produced by Chemistry 
OR oratory 
heave sought fe vain 

processes by whi 

asc, and sugar from se 

gat atwotbed. fr 

‘ an ae a 

their roots: At Test, ein 

method, Prof. 


cobalt, When the mixture was exposed 

to visible light from an electric lamp it 

Irodced ete that passed all the 
cal tests for st 


Heart No Pump, Says Doctor 


SHE accepted idea of the heart as an, 
automatic pump sending blood to all 
pparts of the body may have to be revised. 

‘A famous German heart specialist 
Dr. Mendelsohn, says the heart is simply 
‘a governor to control the orderly flow 
the blood, this current itself being due 
to the constant intake and outgo of 
liquid eaused by chemical action in the 
body cells. 

Dr, Mendelsohn says the heart, a small 
musele the size of a man’s fist, “could 
not possibly be capable of driving the 
tenacious mass of the blood through the 
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v8 


Electric Signs Flash Paris News Bulletins 


Light bulla turned on and off by a stenciled band paming behind them fash the letters of the 
stencil giving Parisian crowds the Inte nem. The bulletin nen refers to the American Congress 


He cites invalids w 
hearts s0 Habby as to release scarcely 

ray. yet they lived for years ONORATL cars will seud at sixty 

‘with sufficient blood ci miles an hour beneath the River 

‘The heart, he says, takes constant ‘Tyne on a new type of underground 

rare that the blood flow be orderly. railway seen below, d EW. 


Kearney, British engineer if hsp 
Engineers'WorldNews Service  sraly passed by the Minatry of ‘ans: 
HAT engineers are do ia eat of 


Monorail Cars under River 


port, is approve 
Kind, the tube is to connect North 


e single rail 
of the novel 


esonen ting swaying and. jolting, 
peared s high speed, the 
American and foreign technical papers. inventor says. Stations will be elevated 
For those who have restricted above the tube level. giving ears a run- 
cards bearing only ning start” downgrade and automatically 
abjects are supplied. "More than a slow a at the other end. ‘This 
thousand publications of thirty-seven is said to result in a great saving 
‘countries are digested for the subscribers. power, and reduction of jolts aud wea 


EW. Kearney, Brits’ engiscer,exhiite model of the monorail cars with another ril above to 
‘Steady them an supply ecrical power, which he eapects to Fun ia a tunnel beet the River Tye 
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Cement Mine a 40-Acre Mushroom Farm 


ONE ef the strangest farms in the world 
is the great. subterranean acreage 
‘of Howard Bell, of Crittenden, N. Y., on 
‘hich he raises huge crops of mushrooms. 
Sccking means to cultivate the delicacy, 
which thrives without daylight, on “a 
wholesale scale, Bell conceived the idea 
of using an abandoned cement mine. 

is were even better than he 
ipated. 

‘Throughout the entire underground 
agricultural plant a temperature of from 
forty-seven to fifty-one degrees is main- 
tained the year round, this being ideal 
1th igh th ot 

Little light is used if the operation 
farm of forty, acres. Bell 
plants with the aid of gasoline 
oor other artificial illumination, None of 


Insulator with & steam morale om the end of 

Tah pole on the Salt Lake Desert. AE 
Fight: the mobile plant that supplies steam 
(of eghty to ninety sounds preamre, oil 
eine ued in heating of the ecient boiler 


the mushrooms in his beds ever sees su 


‘Thousands of ‘grow snushroot 
in cellars for their own use or for market. 
Bell has many thousands of cellars in one. 


“Coldest Spot” Is 452 Below 


HE coldest spot on earth is a new 
laboratory in Berlin, to study strange 
one that take place in Femeorr| 
to temperatures as low ns 452 
degrees below zero—within about eight 
noe of ae zero! a gone by 
iquetying helium gas under high pres- 
sure,” allowi to expand, 

"At such a temperature some metals, 
such a silver and copper for example, lose 
their resistance to electricity, becoming 
uper-conductors. A thread’ of frozen 

| can carry enough 


alt Lake Desert, U 

regular wash day to remove salt blown 

from near-by beds, whic ‘on the 
uses leakage of electric 

1 over the insulators 

the end of a fish pole. 


Though an ageing action on the glass 
results, B. F, Howard he 
pany, $a of 

hod he has developed justifies it, 


Optical Device Gages Heat 
VEN the blistering heat of molten 
metal pouring from a furnace can 

teed conveniently and accurately 
new instru wa onal 


clescope,, When ils pointed at the glow- 


ly the temperature of aglow =o 
in size ten fect away 
that record electrically tH 


Why Boys Eat So Much 


F YOUR son puts away a bigger meal 
than you youself car eat, don't be 


surprised, advises the Burea of Home 
Economics of the U. 8, Department of 
Agriculture. He is merely behaving like 
‘any normal, active boy of nine to 
eighteen. “At certain ages boys and girls 
may need one to one and a half times as 
protein and mineral matter” as 
adults, accordit ng to a new dietary seale 
worked out by the Bureau that gives 
the needs of each member of the famil 


Do Radio Waves Never Die? 


TT HAT the vices of famous present 
day men, transformed into radio 
waves, are now wandering around the 
earth and may be picked up a century 
hence is the startling contention of en- 
gineers of the Marconi Company, Lon- 
don. Such waves, they say, never die 
out completely; with sensitive enough 
receivers they. might be heard in 2028! 
Already they” have heard programs that 

ihave cided the world three times. 
‘Commenting on the idea, Dr. Lee de 
Forest, inventor of the vacuum tube, 
‘said, “Theoretically the waves exist 
forever, as do those of the ocean. ‘The 
splash made by Noah’s ark is stil in 
existence, Base ees eres 
receivers even a few 
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[nventors Ideas Add to 


Putting « hen edge on the carving 
Xonfe "se other cutting wena bet 
mes enty forthe housewife with a 
‘tow grinding wheel which's clamped 
{othe Kitchen table. ‘The winder Is 
felted ftom a hand wheel to. eve 
igh speed with minimum efor A 
{ide netachiment abs in helding the 
{fife at the correct sbarpening ange 


‘Steam heat produced by 
lect ane remy 


‘The ttle radiator need 
ly be plunged it 

‘or lamp socket. Te 
Heke that can be 


Here's a new, ove-hand fours 
that leaves our other hand’ tee 
{or rising dough or beating batter. 
When yo squeeve the hinged ari 
fin suitor whirts ace and forth 
‘ver the after’ wire bottom and 
Speeds the flour on its way. The 
‘Speration le rapid and convenient 


Femoving a battle of poiaoe, 
n"the dark, ln mistake 

‘tnather, foun a new folding 
‘eticne ‘cabloct. pletured 
hove, te hae separate 
Sompartment at the top for 
ie "Yolwonous ‘subatances 


Johnaie won't know where 
i cookies are bepe—fo 

‘wide "at teat if they're 
Blnced ‘inthe secret top 
Eompartment ofthe bread 
fd pastry cabinet at the 
fh. "Both “ot theve. ate 
portable cabinets folding 
woke ince a small apace 


In filing a nartow seater pan humidier 
cated behind the radiator fie ually 
‘tient t9 keep fom splashing the sall or 
Soon. ‘To make the tan ene, this tpelal 
fel haw been devised. it’s of large 
‘Gitmeter, with am tnorally long nec that 
‘makes the water pan endl. accemible 
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ome Comfort 


Tia 


‘Foods are cooked from the inside out, 


POPULAR SCIENCE MONTHLY 


March, 1928 


Locating Your Radio Trouble 


Here an Expert Tells How to Build and Use Inexpensive 
And Effective Apparatus to Test Your Set When It Fails 


ROUBLE. shooting, as 
wracticed by the average 
tadio fan, consists most- 
ly of shooting in the 


Suppose that some evening the 
set goes dead. You test the batteries 
and find them all right. Then y 
look over the wires to the batte 
and find nothing wrong. After that 
yout raise the lid of the receiver and 
note that all the tubes are lighted. 
So far you have pursued the search 
for trouble in the approved fashion. 
but from there on you spend a lot of 
time shooting in the dark, hoping 
that you will be lucky enough to 
stumble on. the trouble in time 

ward off a visit from the radio service 


‘You take the tubes out of the 
and polish the ends of the 
‘You make sure that the 
in the sockets are 


prodding around 


By ALEXANDER SENAUKE, E.E. 


In Radio Trouble Shooting— 


“Takenothing for granted, prove 
it by testing,” says Mr. Senauke, 
who is the assistant director of 
the Science Institute of 
Standards. 

“Test batteries first, then tubes, 
then hunt broken connections of 
| poor contacts. 

“Avoid aimless poking around; 
follow each circuit from one end 
to the other. 

“One broke 


eon ie wil ee 
set completely inoperative. One 
dead tube will kill reception. 
‘Never prod around inside the 
| set with ‘ny thing made of metal 


‘you that nothing is wrong wit 


find out at once the most vital in- 
formation about any radio set, and 
that is the condition of the tubes. It 
also will enable you to eliminate at 


parts of your 
rr parts are there 
merely to permit the tubes to function 
‘as they should. And the filament is 
the heart of the vacuum tube. V 


heated to the proper temperature it 
sends out the stream of electrons 
tat makes the tube perform its task 


ard 
and without a 
ctrons from their 
tubes used as 
dio nmin could not amply by 

undreds of ly 


tread signals pad on from the detectoe 


a piece of wood 0 the baticry, And even then s poor coa- tab. 
y ose nection in the A-battery wires may be 
‘cause of all the trouble, the current from getting to (>)F COURSE, make yourself 
Tuck, then what filaments. ssnall and raw! 
‘you give it Similarly, don't, assume that the tube in order to count t 
‘a bad job and phone for the re- antenna is in good condition and the electrons as they fly off fro 


pairman to come up and fix the set 


BUT, ae Maat have to sive up 


n_ among 
ratio trouble shooter. 
previous articles in Po 
Screxce. Moxtnty we have outlined 
the simpler things you should.do when 
the set goes dead, such as testing the 
batteries, looking for poor contacts 
and making the other investigations 

that are possible without the 
ial apparatus. Now we want to 
how. to go several steps 


{tus suitable for the purpose or by means 
‘of simpler and less expensive home- 
made apparatus. 

‘The first principle of radio trouble 
shooting is to take nothing for granted, 
‘Don't consider that a: single thing about 
the rudio set is as it should be until 
you have definitely proved by adequate 
test that it really is all right.. Don’t 
assume, for instance, that the storage 
(eee ang stasged kt cg: the 
tl light. They often ata 
temperature just below the heat that 
takes them effective and then you will 
be fooled. Nothing but a hydrometer 


quite easy to learn 


frond connection firmly: made, merely 
pecause they were Fight last week or last 
month. Personally 

Possession of what is known, 
tory type Lest set. such as is 
in Fig. 2, will put you in a positio 


filament through the grid 
plate of the tube. But you ean_accon 
plish the same result by’ measuring. ho 


urrent ride ween tl 


‘he Be 


ator, evening 1 


the set is equipped. 


is plate 
to tell, mere 
turing a knob or pressing 
tom, the ottage ofthe pate curent 
as it actually is applied to the plate of 
the tube. 


to the plate of the tube, yo 
sure that the wiring of the B-eireuit 
for that particular tube is right clear 
back to the B-battery or B-climinator. 


HE test set alo shows the actual 
filament ipplied tothe fila , 
sent of the tue being tested, If you 
find, for instance, that the filament 
voltage is five, you know with ab- 
solute certainty that the storage bat- 
tery is right and that the A wiring is, 
right, and vou can cross these off your 
list of possible sources of the trouble, 
‘Another turn of the knob or the 
pressure of a different button and the 
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meter shows the C-voltage being applied 
to the tube and tells you at once that 
die te Osean i or 
something is definitely wrong. 

Tn other words, when you put the 
plugin the aocket in place of the 
place the tube in the socket provided in 
the test set, you can instantly tell whether 
the tube is good; whether the A, B and C 
voltages are correct for the tube and if 
these circuits are working as they 
should. Merely by turning a knob or 
pressing different. buttons you elim- 


‘By placing the test plug in each 
socket in the set you accomplish in a 
minute as much testing as could be 
done by the tedious testing of the 
individual cireuits one at a time. 


HIONEVER; laboratory type test 
sets, which cost about $75.00, are 
somewhat beyond the means of the 


a radio fan, although one 
should be a part of the equipment of 
any professional radio service man 


worthy of the name. 

But even if you can't afford such an 
elaborate piece of apparatus, you can 
build yourself a test set. for about 
seven oe ght dollar that wil be 
amply accurate for your purposes, even 

tcoes not equal the precision of the 
special test sets. 

‘he circuit of such a test set is shown 
in Fig. 8. The meter is a Weston No. 
801 reading from 0 to7 volts D.C. ‘The 
fixed resistance Ris 15,000 ohms. Tn 
addition to these parts you will need a 
double pole, double throw switch, an 
ordinary” bell push-button, a vacuum 
ube, sor te, nding poste and, 8 
special dummy’ plug that you can make 
at a bave from w discarded vacuum 
tube. 

‘Mount the apparatus on a board or 
Sit to the top of a cigar box with the 
wiring inside. You can make it just as 
elaborate or as simple as you want. ‘To 
construct the dummy tube plug, break 
‘out all the glass and cement in the base 
fand solder the G and P wires to the 
prongs that make contact with the G 
and P springs in a vacuum tube socket. 
Hit anal pin jacks or spring wir clips to 
the two filament prongs, which are the 
two thick prongs on the base of any 
moder X-type tube. ‘The object of this 
‘arrangement of the filament leads from 
the test set is to allow you to reverse 
them if you run into a set in which the 
Dig wiring is to the minus terminal of « 
socket. 


"Tysife dat ce 


the dummy plug into the socket 

in place of the tube you wish to test, 

lacing the tube itself in the socket you 
wwe in the test set. 

‘Throw the switch to the left and the 
ater ill read the filament or A-voltage 
actually being applied to the tul 
terminals, ‘This should be very close to 
five volts for a 201A type tube. If it is 
‘over that figure, the rheostat is turned 
too far. If you can’t get it up to. five 
volts by turning the rheostat, then either 
the storage battery is dangerously low or 
there is @ poor connection somewhere in 
the A-circuit or the A-battery wiring. 
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‘Now throw the switch to the right and 
the meter will tell you the amount of 
plate current flowing through the tube. 
One volt on the meter-will be equivalent 
to 23 milliamperes of plate current. ‘The 
plate current depends, of course, on the 
or B-voltage and on the C-voltage. 

the plate voltage is ninety and the C 
bias is four and one half, the plate eur- 


rent should be two and one half milli- 


nilliamperes. 
below four, discard or rejuvenate. 
TO. setermine the plate vltage, leave 
The ewitch Urown to the rit and 
take the tube out of the socket in the test 
set and then press the button, ‘The 
meter will now read the voltage of the 
te or B-circuit as applied to it by the 
B-batteries or B-eliminator. Each volt 
division will be approximately equiva- 
lent to thirty-five volts on the plate, so 
that if the hand stands at slightly less 
than three on the scale the B-voltage is 
ninety, or if it points to six itis 180, 


‘The test set cannot be arranged to 
show the C-voltage without rather com- 


ing posts also serve 
another useful purpose. By connecting 
them in series with a four-and-one- 
half-volt C-battery and_any portion 
of the circuit in the radio set not al- 


that the circuit 1 complete. If the 
meter docs not read, the suspected 
Gireuit is open at some point. If the 
meter reads, you can be absolutely 
certain that there is a_ continuous 
metallic circuit. If the circuit being 
tested is just a few feet of wire with 
‘some connections and perhaps one of 
the tuning coils, the meter should 
read the full four and one half wots 
If the 


hhaps the primary or secondary wind- 
ing of te audio transformers, the 
reading will be considerably less than 
four and one half volts. 


AMETER designed for testing the 
2A continity of, any ‘creuit and 
howing its approximate resistance is 
Shown fn Fig’ 1. Such an 

is a valuable addition to 


wgement here- 

fice, 

A small flashlight cell is fitted inside 

the meter, so that no additional batteries 

need be une, ‘The dil is calibrated in 
and there 


4 table printed on 
the lower part of the dial 10 that you can 
determine the approximate resistance of 
the cirenit as well as, whether the circuit 
is continuous oF not. This feature enables 


special 
i circuits to see that th 
not broken by means of the home built 
test set diagrammed in Fig. $ with the aid 
of a four-and-one-half-volt. C-battery, 
remember radio circuits often provide 


parallel with it. 


TILE most of the troubles that 
reset a radio receiver show up at 
‘once in poor tone quality oF some other 
obvious form, there is one that alfects 
Beier tone Guay o vole. Mf he 
tery supplying @ power tube gives out 
s0 that the voltage drops below where it 
‘Ought to be. the tube will still work well, 
‘although its life will be materially short: 
ened. Never operate a power tube, par- 
ticularly the 171 type, at lower than ree= 
ommended C-voltage. 


A Guide in 


Choosing a 
Radio Set 


‘operated by 
_ been gi 


x hat it 


io such me the first pla 
now being widely, loosely, and often 
sroneously used. 

‘The terms “electrified.” “socket pow. 


‘direct from the light socket” are 
‘ideas of correct 


Iretween the battery operated set and the 
so-called electri s 


O CHOOSE intelligently among a 
battery operated set, an electric set 


"problem is to. choose from among the 
sttery operated sets the one that meets 
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An Article 
The Popular 
of Stan 


Approved by 
Science In 
dards 


‘The same is true if 
here the cu 


opply 
‘are located wliere the Ii 
t service is reasonably steady 
have a wide choice of eq) 

signed to get the same 


equally well. whether 
-¥ operated, partiy eleetri- 
‘There should be no 
‘actual radio reception be- 
y set and an electric set. 
id equally 


ing current of the proper voltage 
and. freq before you invest 


jpaead forget -all the high. sound 
ng terms and find out just what you 
“and how it- operates, and 
ructions that accompany the 


equipmen 
‘Note particularly what, if anything, 
you have to do at periodic intervals. ‘The 


What Y ouCanGet 
From the Several 
Types of Receivers 


By JOHN CARR 


sional replacing of a tube that has gone 


that there is a radio receiver which oper 
ates It altern 
ing current ju 

Tight socket. 

been prod 


be. Direet 


cessity, and conseq 
ver that operates wil 
@ Becliminator tucked 


HE A circuit is another sto 
electric set there are three distinct 
methods used to accomplish the results 
attained by the storage battery in the 
Ordinary battery operated receive 
The simplest and most widely used 
method is to employ special so-called AC 
tubes that can be operated directly on 
raw alternating current after it has been 
stepped down from 110 vol 
ow voltage. ‘This usually is uecomplished 
by an extra winding on the transformer 


tubes. ‘The 226 and similar type tubes 
ike the regular 2014 


has a low resistance and consequently will 


rate on a very low voltage, about one 
and one half volts. “The flan 
relatively slowly and doesn’t fluctuate in 
temperature with the rapid changes in 
the flow of alternating current.) 
tubes could just (Coutinved on 
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He Rebuilt His House 
and Saved $6000 


How a 60-Year-Old 
Residence Became 
A Modern Home— 
Hints You Can Use 


By 
JOHN R. MeMAHON 


AM going to buy that old house on 
the hil and fit na way you 
never heard of,” said my frie 
Penka about a year ago. 
wheels and take it to 
T hazarded. 


nd beside it a little storm porch 
cken coop-—and another shed 
‘The open front 

spindly col 


pov fay orla,Bat i 


is the object? 
want to live in the house myself,” 

expla bees 

tion dred feet back 


to replac 
story structure that wil 


‘company and 
noth 


But suppose we 
tour finds about abaring 
increases, or somebody offers a good price 
for a onefamily residence? With 
it woulda't take more than 
week to change the layout either wa 
re are difficulties,” 
observed, "Foe example, both 
sets of ee wil want Us front 
Perhaps # movable par- 
the answer, 


thousand dollars. 
said 


nay charge you 
Texpect to b 
“Thave a college dipk 


“It isn’t. prnctical 
to divide kitchen with an im- 
aginary line, but you can a front 
porch if the weerned 
atall congenial and find 
doesn’t work it will be the fault 
of the other family,” was my 
‘comment. “But how about the 
architectural lines of the house?” 

“They're terrible now, aren't 
they? Look queer on every side 
except the front and that isn't 
‘much to boast of. ‘There's a two- 
story box gummed onto the 


scape architect—and the princi 
landscaping and house 

feal the samne—proporti 

contrast. And 

‘a good while ago 
scale drawings, which is 
although many  carpenter- 
away from them.” 


OSEPH. PENKA is one of those 


borrowed cap 
originated a di root lettuce, an 
within afew years: 
He sold out to 
public garage. 
cribed in this artich 
house and remodeled two. 
fo make radical changes in 
building propos! 
always followed by a question 
mark. All kinds of unforeseen 
difficulties may develop. Who 
+ the inside mate- 


Before tackling the job 
the had built a 


‘owner that the job was worth 


_ while. ‘The house was about 


timbers skimped in all dimen- 
sions according to modern style. 
‘The entrance hall showed the 
dest achievement of the old. 
Builder, a fight of stars with a 
wut balustrade that did 


but curved gracefully a 


called for a 
‘main stairway, 


Toor, two bedroows, kiteben and bath 
All would share the front entrance, the 
owner having an extra side entrance to 
the front ee 


titi 
tated with the 
althougt 
‘waste pipe in the cellar, 
‘The layout of space indi- 
eates no dining room for the 
owever, there is room 
ing alcove in the wide 
light main hall under the stairs, 
‘ot to mention the sun parlor 
kitchen. 
‘When a builder asked $12,000 
for the job, Joe decisled to be his 


West de of he ob owe, hone quod tines were de. 
rived of their elects bythe unsightly front porch anc 
ear adltions before they were eplaced with nipregerets 
“that “contstbuted to the aymmetsy of the whole structure 


1n contractor. Tt took him a year of 
ore or less steady’ work to 

the cost was about $6000, 
ig his own labor 


and costs,” 
wesll dae Sed. ts toate anal we ld 
have cleared a couple of thousand dollars.” 


Abit the aside plastering a ec 
ttical wiring were done by the verea- 
tile owner,” ‘The outlay for these items 
‘vith outside help was around 8800 apicee, 
‘extend the old cellar beneath the 
new additions did wot. wcean neccesary, 
brut concrete’ foundations ‘toa depth 
below frost were made along the new lines. 
Pe th de 
iin peer. at 
dvclimates at "it it 
perative for 
‘ork in a confined damp apace is subject 
to rapid decay. In this ence vents were 
placed in the outer foundation walls and 


Your Own Building Problems 


HAT hes been your cepevience sad the experiene of 


Went side ofthe two-family home in ts new gulae. Tt orginaly sturdy construction, 
tmade i worth while to cack the old front porch and the ations at the tear, 
(Se lll the lnconed porch, Tet. and the Itchena ue of Chet seen at the Hight 


windows were inserted. in the cellar walls 
So that in ummer ae ight sep 
tie. framing vol the 

or joints, rafters 
ton Bone once 
With oak for” the ps 


ing Paper were a 
“To mateh the old sty lap 
oards for the outside wall, spruce was 
used. If spruce is not the equal of white 

‘exposed positions, it still ranks 
Kia in reitance to dey an i hp 
painted will endure 0s long as anything 
else that you might use, 


JOST of the ori 


“The old boards had shrunk, leaving 
‘cracks wh and dirt setiled. No 
air came through the cracks 
from below because the boards 
were tongue-and-groove, yet 
cold could get. through. | A 
double floor with paper be- 
tween layers is warmer than a 
single floor. It is stiffer, does 
not «ag or creak, Also, white 
1¢ is too soft to stand much 
dircet wear. 
“T used white oak, sawed flat 
grain, (Continued on page 142) 
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so much as a Bearing aa 
that cost so little! 
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Nothing is apt to cost 


Itcosts more toreplacea poor Bearing than 
to buy the best that SKF ever produced 


[ETS ect right down to this matter 
of bearings and consider them, 
not on the basis of their purchase 
price, but on the basis of cost price. 
For cost price is the thing you pay. 

It does not profit a man much to 
buy a bearing because the price is low 
and then actually pay more for lubri- 
cation, adjustments, repairs, than if 
he had bought the best bearing in the 
world. 


Tt does not profit a man much to 
buy alow-priced bearingif a valuable 


machine goes out of service just be- 
‘cause the bearing could not stand up. 


All of which su; 


Power motor to the giant turret lathe 
or heavy duty railway passenger car. 
For gcc" on a bearing, like the 
sterling mark on silver, represents a 
definite standard of quality and you 
can depend on one just as surely as 
you can depend upon the other. 


SKF INDUSTRIES, Inc., 40 East 34th Street, New York, N.Y. 


oKF 


Ball Bearings & Roller Bearings 


© This seal on 4 radio, toot or ol burner advertisement ignites the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Ke When You Buy a Car 


Beware of the Big Trade-in Allowance and 
the Service Graft, Says Gus 


ould have ‘ecommended™ 


HAT'S the matter with 
your cur?” Gus Wilson 
“lark as ‘ule latter are 


“Teould answer a lot 
‘what isn’t the matter with it,” Joe grum- 
bled as he hung his hat and overcoat on 
the door of the tiny ofc in the Model 
Garage. “I'm afraid the time has come 
when T've got to dig into the old bank roll 
ul got me a new ear.” 
“It's about time,” Gus chuckled. “T've 
been wondering how much longer you 
were going to keep that old wreck.” 
“T could ix it up easy enough if T 
wanted to," retorted Joe. 
“Sure you cou 
car qrer pases oi ilat han ba etn 
good running onder—if you're willing to 
Spend money; but there comes a time 
‘when its paris begin to lay down one after 
another and it doesn't pay to try to fx it. 
‘You've had your money's worth out of 


‘Your ear: now you'd betier turn it over to 
‘the junk man. What kind of a car are you 
thinking of buying’ 

Whoever will give me the biggest 
allowance on the old bus gets my order, 


replied Joe. “You say all cars are about 
alike, so T'm going to shop around and see 
hoy jue money Tcan save.” 

“And pro stung doing it” 
predicted Gus, “I Seclre, You got oor 
tainly don’t show much. ties 
When did I ever say that all cars are ex- 
actly alike? What [said was that any mod- 
fem car will give good service—and that's 
all T meant. Some ears are much better 
buys from a price point of view than oth- 
cers, And you'll generally get the bi 
allowance offers from the dealers who sell 
the worst bargains. 


‘HE dealer who has the hardest time 
selling his ears usually isthe most lib 
cralwithtrade-inallowances. Besides,some 
‘manufacturers put a fictitious list price on 
their meses can se 
bigger allowances. ing to dois 
‘your car first and then find the dealer 
‘who'll give you the best allowance. Hello! 
‘What's that?—"" 
Gus broke off suddenly as the front door 
of the garage closed with a . 
“tell you you're cuckoo!” growled an 
angry voice from the shop. “That car's 


By MARTIN BUNN 


“G'wan! You don't know what you re 
talking about!” came another equally 
“More grief!" whi 


peeping out the office 
from up Winchester way. Another 


he 
alld ohana aque the beck wclde oo 
his overalls and stepped out into view. 
“What's all the row about?” 

“Well. you see it’s this wa 
‘gan one of the two as he fish 
automobile catalogues and circulars out of 
his pocket. “Bien and 1 have decided to 
new cars this spring and I've been 

to get Ben to take my advice but 
darn pig-headed he won't do it.” 

headed, am I!” exclaimed Ben. 

Tam—because I know I'm right 

but your dome sure is made of solid 
concrete—" 


ib no way to start a 
terrupted Gus, “but I 
argument Th what brought. 


he continued when they 

had settled themselves around the table 

with the literature spread out before ther 

that you've eachel 

What cars are you thinking of bu 
“Tcould pretty near have guessed ight 

oon both of y smiled after they 


igerer 
“You atill working in the tool room at 
Hank?” he 


‘ou het,” Hank replied, “I'm fore. 
‘man now. 

“And You. Ben, Tsyppose, are still the 
Heading Heal ht of W ” 

'm still practising la 
ed him. 


‘expert in one particular line. But you've 
driven all the way down here just'to get 
that neither of you 
bles. 
you've picked, Hank, is fast. 
It’s got lots of pep on the hills, It doesn’t 
Fide any too easy unless you fit it with 


just right. The motor will give good serv 
ice if it gets just the proper care, and 
there are a number of other things about 
the car that require touching up every 
now and then if you want good service. 
But, balancing the advantages against the 
disadvantages, I'd say it was a mighty 


Hank, grinned triumphantly. “Told 
“Ou the other (Continued on page 138) 
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A Radioeron 
for every purpose 
RADIOTRON UX.201-8 
Meee tans 
RADIOTRON UV-190 
ADIOTRON U8 


ADIOTRON Wo-1t 


mapiornow ux-i2 


PADI 


ease 
rmovornow uve 
pero 
mpgronusas 
necmensis 
|_| moog ware 
| | monasuges 


| The standard by 


Every Radiotron is tested 
and inspected in 41 different 
ways before it is approved 
in the laboratories and fac- 
tories of RCA, General 
Electric and Westinghouse. 


RCA HOUR 


| which other vacetom " . an ac wa 
‘tubes ave rated ‘The Radiotron is the joint product of RCA, Westinghouse 
and General Electric, developed and perfected in the same A =~ gar -~ 
-— great laboratories which give you the Mazpa lamp. They oo. kaw 
are the creation of the skilled radio engineers who made RAO, OMO 
modern broadcasting possible. Equip your set with genuine 
RCA Radiotrons. Never use new tubes with old ones that 
have been in use a year or more. See that your set is com- 
Lok fori mark pletely equipped with RCA Radiotrons once a year at least. 
RCA Radiotron 


© This seat on a radio, tool or oil burner advertisement signifies the approval af the INSTITUTE OF STANDARDS. See pare 8. 
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The Superrench is necessary 
in every Car Owners Tool Kit 


ENGINEERS’ 
PATTERN 


sold singly 
ba) or in sets 


ILLIAMS’ ‘“‘Superrenches” are built to 
rate where clearance is limited. 
Tieir thin heads and pointed jaws get in and 
grip where no ordinary wrench go. Yet 
their strength is amazing. Forged from 
Chrome-Molybdenum steel, the strongest, 
toughest material for the purpose ever made. 
No matter how small the size or how hard 
the work, EVERY “SUPERRENCH” IS 
GUARANTEED AGAINST BREAKAGE. ts Kietuilt 


For the man who enjoys doing his own “Superrench™ is especially 
adjusting and repairing, “‘Superrenches” are Slavens Ter wacrenc wane 
ideal. Six patterns, heat-treated and Chrome- _¢4 jaws and thin heads with 
plated (RUST-PROOF), heads buffed bright. Zmaci'iSc"Jan Sach work. 
Sold singly and in handy sets. See your dealer, © Where you're short on clear” 


or write for “Superrench” book. Priorat a Seat 


J. H. WILLIAMS & CO. 
“THE WRENCH PEOPLE” 
246 VULCAN ST. BUFFALO, N.Y. 


in Sets. 


© This seal on « radi, tol or oil burner advertisgment sigaiies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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Kinks That Will Help Y our Car 


Auto Convertible into Bedroom —Garage Doors That Close 
Themselves—Handy Quick Acting Jack—Other Good Ideas 


DATED cs 
Unbenieent ee 


‘OnE REAR SEAT SUPPORT 


lg. 1. Seat cushions cam be made to erve as 
‘Chatires in camping. Sereen to windows 


A Bed in a Motor Car 


ERE is an ingenious way to utilize 
the regular front and rear seat ewsh- 

ions of your closed car as a bed while auto 
camping. As you will note from Fig. 1, 
You will need to construct one long brack- 
‘et to support the rear end of the rear seat 
‘The ends of this bracket rest on 


the rear 
sills to fit w rubber 
pad on each end of 
the bracket. ‘The 
two brackets that 
fit over the back 


inuckets, two for each front seat. Wooden 
import hold the front edge af the front 
mand a sheet metal sup 
Pillows completes ths bed. A bag 
roll-shaped cushion can be fitted into the 
spice between the front and rear cush- 
ms if desired, 


A Quick-Acting Jack 
HILE the regular style of jack that 
‘you ustally carry in the tool kit 
of couse, adequate for emengenc 
changes on the road, you will fud that a 
‘simple quick-acting jack such as is shown 


in Fig will save a lot of back-breaking 
work in the home garage. The materials 
you need to construct this jack are an old 


‘erowbur, a piece of heavy three-inch 
‘a long half-inch bolt and two five-inch 
iron wheels. “Indinary crown pulleys will 


do nicely. ‘The upper end of the pipe is 
rounded to fit the axle. Be sure to drill 
the hole for the crowbar at the proper 
angle, ‘Then when the crowbar strikes the 
‘ground the wheels will have rolled just 
past center under the axle. 


Back Through Garage Doors! 


PENING the garage doors, driving 
out and then having to get out of 
the car to shut the doors after you ix a 


a 
garage doors after the fashion 


construct 
shown in Fig. 3 sou will be able to back 
right through the doors. and they” will 


close after you, eliminating the necessity 
for getting ont to close them by han 
As you will note from the drawing, a rope 
for cable is arranged over pulleys so that 
‘swinging the lower half of the door down 
automatically raises the upper half. You 
ations of the 
garage. Be sure 


he weight of the 
ts to assist the 
closing with rubbe 


the jar. 
Tool Boxes in the Floor 
N LONG trips itis difficult to find room 


Tor extra tools, Fig. 4 shows how to 
solve the problem. Ifyou will take up the 
floorboards in front of the rear seat you 
will find that there is plenty 
Of oom for at Feast one deep 
tool box and one shallow one. 
‘The latter is necessary to 
lear the exhaust pipe. Make 
the boxes of galvanized iron 
riveted together at the seams, 
Remember that the body 
with the tool boxes drops 
down much nearer the axle 
when the car goes over, a 
bump. and allow plentyof clearance. ‘The 
illustration also show 


for packing the curtain irons. 
eae ick tee seal tcl Uy ip eer 
the driver's seat, also shown in the draw= 

is particularly good for closed eats of 
the coach type, where the front seats tip 
forward. 


Swinging Stop Light 


(OST cars sold today 


ight Git a board, 


and to the top of 


jum type 
windshield wiper. 
Replace the wiper 
ha Tight weight 
I-Light. ‘The 
rubbet hase should 


be run toa valve | j 
‘on the dash board 
and the other side 
‘of the valve piped 
to the intake man- 


top light 
ld be wired to the regular stop Tight 
h. operated hy the foot br 


Ten Dollars for an Idea! 


HH, ASHBY, of Stratheona, 
Alberta, Canada, wins the 
‘$10 prize this month with his 

rage door jon (Fig. 3). 


OPULAR SCIENCE, MONTHLY 
srards $10 monthly, in addition 
wer space raies for the 

‘suggestion for motorists. 
Other contributions published 
fare paid for at usual rates. 
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IMPORTANT 


160“ Anniversary 


‘of appreciation are pouring in 
every day. Here are a few of thems 


‘Yrom Andrew W. Mellon, 
Secpeary ofthe Treerary, 


‘rom Sie Robert Borden, 
Ex:-Premier of Canada: 
Upon the woe hundred and saseth an 
invert funding othe cy 


‘Yrom Mary Roberts Rinehart, 
‘Author and Playwright: 


ENCYCLOPAEDIA 
at a NEW 


1U can now realize your lifelong wish to own the Ency- 
clopaedia Britannica—the genuine Britannica, recognized 

the world over as the greatest library of knowledge in the 
world! For this great work is now available at a NEW LOW 
PRICE, and upon Easy Terms of Payment that anyone can 
afford. To those who have put off ordering a set, this 160th 
ANNIVERSARY SALE offers an opportunity to save many 


dollars on the very latest Britannica. 


An Epoch-Making Event 


‘The Britannica's 160th Anniversary 
is an event of tremendous importance 
from the standpoint of culture and 
education. And, in order to make this, 
great event mean something tangible 
tothe general public, the publishers of 
the Britannica have arranged for a 
special printing of the latest 13th 
Edition, to be sold at @ price so low 
that no one need now be without 
this indispensable work. 

Far in advance of this great sale, 
orders were placed for all the neces- 
sary materials. More than a million 
pounds of Britannica Opacity paper 
—inks and cloth and leather in cor- 
respondingly large quantities—have 
been purchased from the manufac- 
turers at prices which only the Bri- 
tannica could secure, owing to the 
immense volume of its business 
which is world-wide. 


Complete and Authentic 


every 
other work of reference ever published. Tt 


‘commanding position has never been suc 
‘cessfully challenged. * 
‘That ia why one of the publicati 


That is why more sets of the Britannica 
have been sold than of all other encyclo- 
paedias combined. 

Today nearly $00,000 sets of the Britan- 


An Incomparable Value 


$0,000,006 


reading matter as the next largest work of 
reference. Yet YOU can actually buy the 
Beitannica at a lower price! 

‘More famous Americans have written for 
‘the Britannica than for any other American 
‘work of reference; and every other civilized 
country in the world is also represented i 
the Britannica by the writings of more au- 
thorities of that country than you will find 
in any similar publication in any language, 

‘The Encyclopaedia Britannica was founded 


|. in 1768. Since then numerous editions have 


‘eppeared, until today the latest, the 13th 
Edition, stands in a class of its own, un- 


Send for FREE Booklet NOW— 


© This seat ons radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANOARDS. See page 
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ANNOUNCEMENT 


SALE of the 


BRITANNICA 


LOW Pricee 


‘equaled and unrivaled. From time to time, 
other publishers have tried to make cheap 
imitations of it, in a dozen different lan- 
guages, but these have died out after one or 
two editions because none of them could 
stand comparison with the Britannica, 


A Wonderful Work that 
Cannot Be Imitated 

‘There has always been something in the 
spirit of this great work, handed down from 
fone generation of editors to another —some 
splendid spirit of foresight and thoroughness 
‘and impartiality and nobility of purpose— 
that imitators could never copy. 

‘The Britannica is not the work of hack 
‘compilers, but of the world’s greatest au- 


thorities—more than 2500 of them—chosen 
from a/1 countries for theie first-hand kenowl- 
tcdge of the subjects upon which they have 
been invited to write. Their articles are 
signed —thus, when you own the Britannica, 
you get your knowledge firit-hand, from the 
men and women who know their subjects 
best. 


An Exclusive Feature—the 
Marvelous Index Volume 


‘The Encyclopaedia Britannica is the only 
‘work of reference that has an entire volume 
devoted to an Index—an index which cost 
‘more than $150,000 to produce. This re- 
markable Index’ volume, with its 600,000 
references, gives you complete command of 
all the rich resources of this comprehensive 
work. Tt is like a huge magnifying glass 
which enables you to pick out, in a moment 
time, the vital knowledge that you must 
have. A reference work without an index is 
often absolutely useless. The information 
may be there, but you can't find it. That 
innever true of the Britannica, which places 
all the knowledge in the world at your com 
mand for instant use. 


‘While this Offer Lasts 
Here is What You Get 


‘The complete 13th Edition of the Encyclo- 
paedia Britannica, comprising the 28 vol- 
umes of the latest standard edition, 3 sup- 
plementary volumes and an enlarged Index: 
32 volumes in all! 

‘You get it in the large-page, large-type 
NEW FORM (32 volumes bound as 16) can- 
taining 33,000 pages: $0,000,000 words; 
15,000 illustrations, including 550 full pace 
plates (many in color) and 640 maps, 


fcawhich more than 150,000 separate = am 
© The ENCYCLOPAEDIA BRITANNICA, Ine. 
“2 Masinon Avenue, New York 


places are indexed and shown. 

And you get all this at aNEW & 
LOW PRICE—an actual saving 
of many dollars—If You Act 
QUICKLY! 


| 
Mail Coupon TODAY: 


Name 2 
| see 
SB city. 


» 
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Prove It To Yourself 


Before you risk a dollar of your good money, 
you can prove to yourself that this is an 
‘epportunity you cannot afford to miss. 

‘You have probably always wanted the 
Britannica, but you have never needed it 
half so much as you do today. To prepare 
yourself tomeet the challenge of tomorrow. 
to plan and organize your life—to help your 
children find theie life interests—you must 
have the FACTS which only the Britannica 
can give you. 

Nothing else can take the place of the Bri- 
tannica in this respect. Its value cannot be 
measured in dollars and cents. It is the one 
work you and your family cannot afford to 
do without, 

You owe it to yourself to get full partic- 
tlars of this great work: also details of thin 
great 160th Anniversary Sale Price, which 
beings this indispensable work within reac! 
of every home. 

Never before has a complete new edition 
of the Britannica been offered at auch an 


Sasogy lw Deen 
FREE 


New Illustrated 
Booklet 


Booklet which tals alt 
‘bout the’ Iatest Britane 

inlensand explaina the Eaay 
‘Terma of Payment. Test 


itarethe lant Collection tonight. 3 
——.- ma 


© This seal on « radio, tool or oil burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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a book that really tells you— 


How to work with Tools and Wood 


Here is a book which every tool-user should own. It 
takes all the mystery out of using tools, selecting ma- 
terials, and planning and finishing work. It enables you 
to repair furniture, put up shelves and do many other 
odd jobs about your home. It opens the way to make 
many useful objects—from a book rack to a kitchen 
cabinet 


This is a complete guide. Every question you have 
ever wanted to ask about tools and woodworking is 
answered in this book. Over 150 illustrations and dia- 
grams make it valuable to the advanced worker as well as 
the beginner. A-complete cross-index makes it an instant 
reference book on the use and care of tools, and the 
selection of lumber, paint, varnish, etc. 

Contains 185 pages. Durably bound in blue cloth. 
This book, if sold in the regular way would cost you at 
least $2.00. But the price is only $1.00—at your hard- 
ware dealer's. If he does not carry it in stock, send us 
one dollar in money order, check, or stamps for your 
copy. THE STANLEY WORKS, New Britain, Conn. 


== STANLEY 
TOOLS 


The choice of most carpenters 


© This cca on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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‘The Simplest Flying Model 


Anyone Can Build Successfully This 
Little Single-Stick Monoplane 


By J. D. BUNCH and A. F. KOCH 


‘The success of commercial aviation 


Yurers, promoters and flyers. The 
jal miniature aircraft tourna. 


HERE is a real thrill in. flying 
‘airplane models. It doesn’t 
matter how old you are or 


whether you know anything 
about aviation oF not; you can't exape 
the fascination of the ume. But firt 
you have to get into it, and to do that 
ive can think of nb better way than to 
Init the model illustrated. 

‘Known as a hand-launched singlestick 
tractor monoplane, it is one of the sim 
Hest yet" most interesting models. It 
an be made more quickly than almost 
fany other type of plane atid the cost for 
materials is trifling. It is, nevertheless, 
aan excellent flyer. 

‘Huilding the model is much easier if 
you have fll size drawings 
Of the various parts, ‘These 

ou ean obtain by 30 
Tor Porutan Setexe 
pase 100, The peranced 
Inodel-maker "Knows well 
the valu of having are = 
rawings to work from: fOr ¢sanos 
the beginner they are even SA0uotd 
re exsential, for he has 
ie own full 
‘often 


the hardest part of the work, 
take advantage of blueprint! 
such as those published as an 


‘The fuselage of this model 
single stick of white pine 3% 


by 30 in. This must 
straight grained and sund-pa- 
to.a smooth finish, 

First the propeller shaft bear- 
ing is installed. ‘This may be purl 
from a medal ppl company or You cat 
make it from a $4 in, long piece of '% in. 
inside! diameter brass tube with A, in, 
thick ‘wall. The tube must be flared 
slightly at the font od eo it wll nt slip 
hack through the threads. Cut a bloc 
of white pine 14 by 14 by 34 in. and groove 
it along the top to. make a cradle for 
the bearing. Glue it to the top of the 
fuselage and bind the bearing in place. 
Before the glue dries, true the bearing up 
along the fuselage. 

‘Make a rear rubber hook as shown and 
bind it t . 

‘The skid, or propeller gua 
from a piece of bamboo ' by 


Itis bent, as shown, around the tip of the 


Propeller, then up to meet the fuselage 
314 in. from the nose, and then parallel 


to the fuselage for 34 in. Glue and bind 
the skid to the underside of the fusclage. 
‘The skid brace, or front leg, is ly by 
Si by 436 in. Tt is bent parailel to the 
fiigelage at one end and to the skid at the 
‘other, It should meet the skid 934 in. 
from the fuselage and should meet. the 
fuselage 114 in, from the nose, It is 
bound in place and glued. 
Bamboo is bent by heating it over a 
candle and forcing it into the 
desired curve. Hold it that 
way for a moment until it cools. 
Whenever possible, bend bam- 
hoo with the glossy side on the 
outside of the curve. 
“The “eans,” oF rubber guides, 


which Keep "the strain of the 
% etree Strting eran, 

are made of Iq in. diameter 
J piano wire, ‘There are two of 


these, one 7 in, and the other 18 
from the nose. Loop. the 
wire into a ring 3 in, in diam- 
‘eter, bend the ends parallel to 
‘one another for 34 in. and then 
bend them at a right angle to 
the loop for 34 in. Glue and 
bind the cans to the fuselage. 
‘The tail wing is fitted to the 
under-side of the fuselage, “The 
spar is bamboo i% by i by 
Win. Tt (Continued on poye 128) 
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Powering Your Electric Set 


How to Complete the New Popular Science Receiver with an 
Amplifier and Current Supply Unit Giving Maximum Volume 


THE February issue of Porerax 
‘Scigxck Monty we described the 
construction of a new electric radio 
receiver. “To cotuplete this reeei 

ou will need to bul either the high 

power amplifier and curzent supply: unit 

Xo be deseribed here or the lower powered 

tna ls expensive unit to be deserted 

text month. 

‘This amplifier i 
fone you ean assemble with 9 
now available to the home bul 
uses two 210 tubes in a push-pull circuit, 
andthe vol distortion will 
equal that of the b 
Studio, provided, of 
4 good loudspeaker. 

‘Low notes come through 


the most powerful 


‘construction of the amplifier 
‘shows clearly 


nate the possibility of 
hhetween the power 


magnetic 
transformer, the 
nll transformers, the 
Been spread out on a Jong, wide baw 


HE complete electric set, consisting 
of the receiver deseribed last month 

(Blueprint 79) and the power unit 

xe ber, 


ret step in the con- 
struction is to make up the 
baseboard, ‘The one vse on 


in, long. ‘This is as large a 
usehourd as ean convenient- 
ly be gotten inte the lower 


compartment of the console 
feabinet chosen for the set. 
Crosspicces. should be 
sserewed to the bottors of the 
baseboard at the euds and in 
the middle to add strength 
ancl to allow room for passing 
some of the wires underneatis 
the baseloard. Before fas- 
ening these pieces on the 
baseboard, be sure to dell a 
row of holes through them 
so that the wires can be 

through from one eu 
of the unit to the other. 


By ALFRED P. LANE 


| Blueprint Is Ready! | 
| RDER Blas ot No, 80 
| 


(see page 106). It will 
prove heipfal. tn. butlding 
this new high power ampli- | 
fier and current supply unit. 
Many of the lesser detail« 
are included on the blue- 
print that could not be given | 
The 


Theis Set 


here for lack of» 
| 
Unit for Electric | 
and the receiver itself (Blue- 
| print No. 79) have been 
tested and approved for 
ome construction by the 
‘opular Science Institute of 
Standards, | 


lar Seience 


hakelite 

monuted by m 
blocks. 
¥ 


or bard robber. 
ns of Tong se 


ws that 
rough the senall wood supporting 


wese parts to build the 
ee abd current supply 
the Popular Science Electric 


C7—1-nfd. condenser rated at 000 volts, 
C8 and CO—Lamfd. condensers rated at 


De—output transformer. 
RI-41,000-ohim heavy duty fixed re- 
sistance, tapped at $2,000, 21,000, 16,- 


500, 12,500 and 8,000 and rated not 
less than 40 mils. 
RL—1000-ohm fixed resistance rated to 


carry not less than 30 

RS—25,000-olun fixed re 

St, $2, and $8-—standard Xetype vaewum 
tube sockets. 

ight binding ports, exible enameled 
fabric-covered wire, 1 UNS! 

d two UX210 amplifying tubes, 


tube 


I’, TS not necessary to use & haseboard 

made of one single meal wood ites 
‘rosspicees permit. you to assemble 
Frschoard fo several pieces, he model 
power unit shown in the Ilwstrations bas 
Shaschoard made up of three pieces which 
ire emily held together by nervws Chrough 
the eonpies, "Use bands Yin. thick 
he pare ace, Ivy adsl te 
Aron support 

‘Stunly the iustration in Pig, @ and the 
picture wiring diagram of Fig. 8. ‘They 
Fill bow you how Co place the apparatus 
on the baseboard. particularly the 
bles that wil have to be dled toy peas 
the Jer the Ina 
the pictare wiring diagram of Fig. 3 the 
tote wires are above tbe beasbosid and 


wiring is 50 simph 
pace that you will 


is firmly soldered 
will not come loose and ex 
a short circuit, 


NIE leads on the trans: 
former will be found long 
‘enough to reach dite 
the points to which they are 
to be soldered except for the 
Thg-volt Teas that connect 
to the filament terminals of 
sockets $2 and 83, the center 
tap of this same winding. 
which connects to ave end 
of RY, and the center tap of 
the 2ig-vott winding, which 
goes to the 45-volt binding 
Dost by way of the 9000-ohm 
tap on RI and one terminal 
‘of condenser CK. These leads 
from the transformer are ex- 
tended by: means of the ragu 
lar hook-up wire, 
ince om pay 39) 
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Before you buy a used car 


from a friend— /Ss 


Pledge to the Public 
on Used Car Sales 


1 Everyusedcarisconspicuously marked withits 
price in plain figures,and that price, justas the 
price of our new cars, is rigidly maintained. 


2 Alll Studebaker automobiles which are sold 
as CERTIFIED CARS have been properly 
reconditioned, and carry a 30-day guarantee 
for replacement of defective parts and free 
service on adjustments. 


3 Every purchaser of a used car may drive it 
for five days, and then, if not satisfied for any 
reason, turn it back and apply the money 
paid as a credit on the purchase of any other 
cat in stock—new or used. (It is assumed 
that the car has not been damaged in the 
meantime.) 


To the Public: We pledge adherence to the 
above policy in selling used cars. 


You. btukbake. Dealer 


JF you were about to buy 2 used ear from 
a friend, would you know how to deter- 
mine its fair market price? Do you know 
why some dealers mark their prices in code 
instead of plain figures? Do you know how 
to tell what year any used car was built? 

‘You will find the answer to these questions 
and many others that any buyer of a used 
car should know in this free book, ‘How to 
Ictells you what to look 

in purchasing a used 
car. It is based on the long experience of 
experts in buying used cars for Studebaker 
dealers—their sound, practical advice may be 
the means of saving you time and money. 
Send for it at once! 

Studebaker is only too glad to help you 
get the greatest value in a used car for your 
investment. Because Studebaker dealers be- 
lieve in this policy, they have adopted this 
famous Pledge. Wherever you see this Pledge 
displayed you can buy aCertified Studebaker 
with absolute assurance that itis worth what 
the dealer asks and will do what he says. 


— 


Mail this coupon for your copy W™ {= = 
of "How to Judge a Used Car” [_— 


STUDEBAKER 


———_ The Great Independent 


or 


Figuring from the minus-B end of RL. 
the Sra Buding pet at 
9000 ohms, the 90-volt binding post at 
16,500, the wire from one terminal of con- 
denser’ C7 at 21,000; and the wire from 
condensers C3, "C4 and C: 

which are in parallel, taps in 
‘at 32,000 ohms. ‘The 41,000. 
volt tap is not used. 

Before connecting the bind- 
ing posts that are used for the 
light current supply to the pri- 
mary taps. of power trans. 
former A, call up the office of 
the local ‘power compauy and 
find out what the average 
voltage is in the lighting eir- 
guit in your neighborhood. 
‘Then connect the zero tap to 


{o the other binding post 
the voltage in your locality 
ig somewhere in the 

neighborhood of 110 
volts, for instance, use 
the T15-volt lead, and 


80 on. 
‘The block of filter 


by a heavy copper wire 
around over the top 
‘and another around 
them the other way 
near the base. This 
wire also. serves as 
common minus-B 
nection, 

Be sure to grow 
the cases of all. « 
densers and the f 
of transformer A 


clamp a wit 
‘of the serews 
transformer Ato the base 
bourd and solder the other 
of it to the minus-B wire 
point. Do the same 
for the two chokes. You will 
find that the holding w 

bbe tightened up enough to 
round the eases of the con- 
jensers if you serape a bright 
spot at the points where they 
touch each other. 


‘ARE especial care ti see 

that the 1g and 235- 
volt Ieads from transformer 
A are solidly couneeted to 
the binding posts. A. poor 
connection at this point will 
seriously inteafre withthe 
‘operation of the outfit. Care- 
fully tape the 730-volt lead 

the unused primary Teads and push 
them down out of the way. 

‘After you have finished wiring the wnit 
and have rechecked: your work several 
times to make sure that there are no 
‘errors, take a keyhole saw and ent out a 
large énough piece of the back of thelower 


‘compartment of the console cabinet to 
allow you to place the power unit inside. 
Leave the back of the cabinet open. 


Hie soe hn ene 
Recrea ae eeenue 
‘them to keep them cool. If the tubes are 
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operated in a lowed compartment, the 
‘excess heat will shorten their Ii 

Assuming that the radio receiver de 
scribed last month is in the upper com 
partment, drill holes in the floor of the 


to eliminate eaagnetic tnteraction 
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ets S% and $3 of the power amplifer 
circ the antennae Sand ground and 
the loudspeaker to the binding posts pro- 
idee on the set, and then plug the cord 
from the power unit into the nearest 
electric light socket. "The UX 
281 tube should light to a dull 
red and the 210 tubes should 
wuite brightly. ‘The 226 
hes light about like the 281 
ul after thirty seconds oF 60 
the 227 tube will also glow. 


P EVERYTHING has been 
done exactly according to 
instructions, you. will bear a 
noticeable hum when you first 
tum on the current, ‘The hin 
will continue til the 227 hea 
then it wil die out toa very 
figure, so low that you will 
not notice 1 at all unless you. 
“listen for it in a quiet room. 
Wall the tubes do not light 
as described, slut off 
the current” at once 
and do not tura it on 
‘ain, tl you, have 
definitely’ located. the 
trouble. Caution: 
Never touch any part of 
the power ww on 
current apply nit 
‘while. the current is 
turned on, Never atlempt 
eopictes ke ore 
fre in 
tll rockets, i, for ln- 
stance, one of ‘the 210 


poweramplifier tubes in 
Rockets Shor 0 should 


Underneath "Dei holes forte wires before You serem on the crompiocet 


upper compartment so that you ean pull 
through the leads from the receiver and 
amect them to the sinlaly, marked 
jinding posts on the power unit in 
lower compartment. Leave the leads long 
enough so that you can pull the receiver 
out of the cabinet far enough to take the 
covers off the shield boxes. 

"Now insert UX226 tubes in sockets G1 
G2, G3 and G5 of the receiver and put 
UX2e7 tube in socket Gi. ‘Then put a 
UX281 tube in socket SI of the power 
unit and insert UX210 tubes in sock- 


bum out, turn off the 
current at once. The 
Receiver would operate 
with only one 210 tube, 
ut the tube would be 
severely overloaded, the plate 
‘of the tube would get red= 
hot and be destroyed in a 


‘very short time. 
All voltages are 

fixed, mot 

just in the power ampliter 


and current supply unit. The 
‘values of the Various resist- 
‘ances are such that the radio- 
frequency anplifier tubes 
erate at 95 volts with a 
bias of 6 volts and they draw 
close to 8 mils each, ‘The de- 
tector tube gets 45 volts B- 
current, and the first_ audio 
amplifier tube has 175 volts 
applied to its plate with a 
Tevolt C-bias, ‘Te draws 534 
mils. ‘The 210 power tubes 
operate on 450 volts B with 
‘a C-hias of 35 volts and they 
draw 40 milliamperes. 

‘The only, adjustments you have to 
make are in balancing condensers C4 and 
5 in the receiver, and you have to turn 
potentiometer E5 to the point where the 
hum is lowest. "This latter adjustment 
thas to be made in a quiet room with the 
loudspeaker fairly near your ear, 

‘You must make yourself a special 
screw driver to adjust condensers Ch aral 
5 in the set. ‘This should consist of a 
piece of wood slotted at one end with a 
washer or other thin piece of metal forced 
into the slot and (Continued on paye 110) 
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DRILL MASTER 
MASTER of DIFFICULT WORK | / 


ESIGNED by Millers Falls Company 
to do everything an electric drill has 


ever done — better, quicker, and easier. 
Millers Falls is your drill. You'll it 
the first time you pick it up. The grip is 
just right for easy handling of all the 
power you'll ever need — built for good 
work in close quarters. 
Millers Falls is not satisfied merely to bore holes. 
here are foo many other places where help is 
needed: Millers Falls has prepared a free booklet 
ved on 60 years of hol experience — vlling 
some of the many new ‘ways it can hel 
in Your auomabile work this spring. . 
See this new drill. Let it tell its story in your own 
hhands, and send the coupon today for this valuable 
book on new user. 


Motor—Universal, operates 
D.C. of A. Cy up t0 60 
cycles; furnished for various 


| Armored attachment plug. 

| Ventilated aluminum hous- 

Ling. Brushes quickly re- 
placed. Greased lubrica- 
tion throughout. Light 
weight for easyhandling / 


‘The best dealers sell 


Millers Falls Toole 


MILLERS FALLS COMPANY 
Millers Falls, Massachusetts 


MILLERS FALLS 
TOOLS 


© This seat on « radio, tool or eit 
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How to Care for Your Tools 


Hints on Sharpening Chisels, Planes, 
Gouges, Scrapers, Auger Bits and Saws 


By CHARLES A. KING 


‘OME workers and manual 
ing pops cen swe fo think 
that time spent in i 
tools is largely wasted, " They 
prefer to “put to more strength,” in the 
Words of the Biblical philosopher who 
wrote: “If the iron be blunt, and he do 
not whet the edge, then must he be put 
o more strength: but wisdom is profitable 
to direct™ (Beccles, 10:10). Even ap- 
prentices, are well advanced in Tearni 
thei tds before they attain wisdom in 
the realization that time spent in sharp- 
ening tools will be more than repaid in the 
‘Quantity and quality of theie work 
iscussion will be centered around 
ing tools, for they are. more 
commonly used in’ the home workshop 
than others, A bench grinder (4, Fig. 1) 
with a 6 by 1 in wheel wll ge siti 
factory results in sharpening all. wood 
working tools and for general grinding. 
Tt’ can be converted tom foot power 
Brindee by adding a treadle, which allows 


both hands to grasp the 
tool. A combination oil- 
stone or whetstone B, I by 
2 by 6 in., coarse on one 
side and fine on the other, 
which is set in an iron or 
wooden box to. prevent 
the cutting surface 
becoming glazed with 
dust, is an. excellent genera! 
pose stone. A strop 
Taade of a. piece of lath 
adc of tacked on, wood. 
make a keen. 
ip sevom ster or Uses chown ot D 
fare necessary il gouges OF cat 
are to be sharpened. 

From the time our primeval ancestor 
discovered that a broken bone of a clain- 
‘shell could be worn to.a cutting edge: 
flat stone, the knife has been the 
versal tool. For general use the knife may 
be sharpened as at A, Fig. 2, but a knife 
for whittling should be similar to B. Lay 


=] 
— 


JU) 
Fe 


oF 


o ee une 


ns 


‘For keeping your tools ia condition you need a bench grinder, a whetstone, « trop, and one or 
‘more lip woes, asin Fig 1. Methods of sharpening knives amd planes are Sastntedea Pigs aml3 


FIG. 3 


the grindstone tangent at 
the edge as at Cand turn 

toward the edge. Move the knife forward 
‘occasionally to maintain a nearly straight 
face from the edge to the back. Re- 
vse hands and grind the other side. 
Keep the knife moving back and forth 
the entire length of the edge to prevent 
heating. When a wire edge or minute 
burr turns over, the edge is finished, 


L235 ilo the whetstone ng at 
D, pressing lightly upon the cutting 
tcdge 80 the back edge will clear the stone 
a vey litle as at Fe "Ressove the wie 
edge by drawing the knife across a piece 
of ood and give afew more strokes upon 
the whetstone, finishing upon the strop, 
if desired. 

Workin seldom think of the bevel of 
‘a cutting tool in degrees; they are guided 
by the eye and the “feel” of the tool. A 
rather thin edge is preferred in working 
soft wood, while a somewhat. thicker 
edge will stand up better on hardwood 
aand for general purposes. A thin edge in 
better for a paring chisel, and a thicker 
‘edge for a mortising chisel 

In deference to definition we must 
‘mention an angle; most cutting tools 
ground to a 25- or $0-degree angle. Set 
bevel at 90 degrees and test the bevel of a 
plane cutter or chisel ax at A, Fig. 3. It 
4s important that the bevel be true the 
tative width and thicknest of the iro. 

nigh the periphery of the wheel will 
make the bevel a little hollow as at B. 

‘The bench grinder may have a tool 
rest that ean be moved from right to left, 
in'which the tool may ‘be clamped as 
shown in Fig. 1; this insures accuracy. 
Cally the profesional mechanic pre: 
fers a stationary rest and guides the 
by holding’ his fingers int one. position 
‘against the rest. When grinding’ plane 
cutter, set the eap iron back from the 
cutting edge about 36 in. as at C, Fig. 3, 
and use it as a guide for squareness in” 


stead of testing (Continual om page 126) 
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Ray F. Kuns 


0. 
ing at home. 


orl7ycars = 


Mr. Kuns has used the same Carborundum Stone! 


abrasives hard, 
, fas-cuting material 
This Combination Stone does 
double duty. One side is 
‘coarse grit for starting your 
edges, and the other side is 
Sine rit for finsning. 


A partial lst Pryene is aman who has become expert in 
of things built home craftsmanship. He is nationally 
by Mr. Kuns: known through his work—all done in spare 
4 Awomotile bodice time—and he started right because he followed 
‘Boe experienced workmen like carpenters and cabi- 
net makers in using this handy sharpening 
stone to keep “edges keen and cutting clean.” 


eon Today his original Carborundum Combination 
* Dn ae Stone is still performing perfectly. He credits 

i to it a proper share in his success. It has 
one served him continually, has worn uniformly, 


1 Bedit Drewer and still gives his tools a right working edge. 

3 Lanips 

Te end lenelly Mr, Kuns bought his Carborundum Combination 
and Hammered Stone from his hardware dealer. It will pay you 
Copper Work 


40 get one; see YOUR dealer. 
Send for Carborundum Catalog P-1 


ABRASIVE PRODUCTS 


‘estiche Carboruatum Werke, Duele, Germany 


© This seat on «radio, tol or oil burner advertisement signifes the approval of the INSTITUTE OF STANDARDS. See page 8. 
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"Tees of the " | pohnalcer 


How to Lay Out Work Quickly and Accurately on Lathe and 
Milling Machine—Jigs, Fixtures, Piercing Punches and Dies 


P 
N may appear to save 


time, are often lacking in 
either accuracy oF practicabl- 
ity. : 
‘Anyone familiar with this 
i ‘admit that 
the method of using movable 
buttons is hard to heat so far 
as the average shop is con- 
cerned. Manufacturing plants 
‘engaged extensively in making 
fig and the like are alwa 
the lookout for p 


By HECTOR J. CHAMBERLAND 


ig boing 


e spac 


by the veraier 
ordinary shop, 

wrth the mov 
lathe and a mil 


‘A practical and accurate method to 
lay-out work is to finish the piece to clamps to hold the parallels 
lard dimensions, grinding it neces- for measuring, sinall holes are drilled and accurately squared and strapped to the 
tapped at convenient places. The paral- table. ‘The vert ture also should be 
lels may be of any length, if accurate. set. with the indicator, using a }s-in, 
‘A good lathe may be depended upon to cylindrically ground piece. 
execute accurate work. Hefore boring in qwipment is in good 
example isshown in Fig. 4, the must exercise care in strap- ‘asa whole, no trouble should. 
‘piercing punch and die for hac! ping t to the faceplate and have ‘iced in spacing, and the boring 
‘The boring is done in machine it well balanced. Should the work shift can be done without any previous layout. 
slightly, the deviation Asstart is made on side A. ‘The back lash 


might be in any direction, nated at all times and a piece of 

noo whereasif the boring is done thick paper is used between the 
hak Ra en on the milling machine. the side and the plug gage in the chuck. ‘The 
work has very spacing of the No. 1 hole is first 


a taken nd the work continued towards 
“igure 4 gives side C, repeating the operation as before. 
tn operation well ftted for After the holes have been bored to 94 
the milling machine. and cl with a plug gage and pat 
holes are located, drilled els, the micrometer will show the ac- 
curacy of the machine. 

If the location is off in either of the four 


directions, the (Continual on page 108) 

THER timesaving shop ideas are 

swith the aid of the dial QO) Coneainedin the continuation of the 
indicator. BetterShopMethodsDepartment,which 


In this case the work is you will find on pages 98, 108 and 110. 
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“I found it in my 
Starrett Catalog” 


“Heres 9 comblaation, square that’s eight tools in one 
ia mmarking gage, rule, try-square, miter, depth gage, 
height gage, level and plumb—and ifs only one ‘of many 
eal useful tools F've found in my Starrett Catalog.” 


Every man or boy who loves to do good work with 
good tools—whether it’s carpentry, metal working, 
motor repairing or model building—needs his own 
copy of the Starrett Catalog No. 24 W illustrating and 
describing over 2500 high grade tools. 


Write for your copy today. It's free. 


‘Then ask your tool dealer to show you the Starrett 
Tools you need. 


THE L. S. STARRETT CO. 
World's Greatest Toolmakers ° 


"ATHOL, MASS. U.S.A. 


Use Starrett Tp 


) 


ols 
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Short Cuts for Machinists 


A Simple Way to Use Gears for Indexing Work on the Grinder— 
Depth Gage for Lathe Drilling—Extension Tool Holder for 
Planer—Universal Joint for Floating Reamer—Other Shop Kinks 


March, 1928 


might be carried further by using. instead 
of the sheet metal strip, a narrow steel 
rule, perhaps with a spring clip to hold 
ion the chuck 

‘When the job is of such shape that th 

trip. will not pass over it wi 

the strip can be bent down until 
ches the drill. and set so that the 

actly the depth of the hole from 
‘of the drill. 


Fig. 1. A gear ued on a grinder to 
index iting’ machine’ cutter head 


5 oft essary to grind 
indexed work, but as 
no adequate or universal 
indexing fixtures are available 
for grinder work. I 

visab 


is likely to be 
‘or later for accurate work on t 
is also much too heavy for com 


Figure 1 shows 
tter heads for 
idl by using & ge 


silting 
for 


drilling a job chue 
lathe, such as, for instance, 
one shown in Fig. 2 it is possible to rig 
‘1 gage to indicate how far the drill has 
penetrated. A strip of sheet metal is 
secured to the drill chuck with a rubber 
band, and the end of the strip is lined up 
with the end of the drill and bent so that 
it just clears the work. The required 
depth of hole can be marked either om the 
gage strip oF on the job itself. The idea 


— 


In _ practice 
Jan han bee 
f nd simpler 
than patting a clan 

f tube, oF a clip on 
the dsil—How 
Grae 


OW to overcome the hi 
od ase planer with 

opening between the he 

rated in Figs and 4. A tool holder was 
nade as shown so that the full stroke of 
the planer docs not have to be used, The 
Je of the tool holder was cut out with 
for bolting 


sis illus 


IGURE & shows how a bench, block 
was fitted with spring grip ar- 
rangement to bold hin metal down at 
fone end while it is being cut off with 
1. Spring wire was bent as shown, 
the ends were sprung into a hole passing 
through the block near the top and suite 
fable coil springs were 
attached. HL. M. 


HE universal 

joint so widely 
tused in machine con- 
struction is also prac- 
tical for Mloating 
rs. In Fig. 6 is 
illustrated a joint 
that is easily adjust- 
ed to take up wear. 

HL J.C. 


Fig. 4 How the extension tool hole ie 
N FIG. 7 is shown a 
for an engine lathe. 
steel disk 10 or 12 in. in d 
cut as a worm wheel on its 


riphery, 
preferably with 860 teeth. ‘This is at- 
tached to the lathe spindle in place of the 


lar faceplate. A right-angle member 
AD. which is bolted to the bed of the 
lathe close to the headstock, supports a 
serew or worm, and at the upper end is 
aan index plate B, and a crank and “flip- 
per” pin C. This index plate, in conjune- 
tion with the large worm- 
provides for almost unlimited i 
‘operations. —O. M. 


ing 


a 
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A Celotex box keeps the milk 
at the same temperature at 
which it is delivered. 


Wherever used it gives 


PROTECTION 


Against heat, cold, noise and 
moisture, 


Light to handle, easy 10 saw, 
nice to work with, decorative 
in appearance. 


With Celotex 
YOU Can 


¥ Line your artic 

¥ Cover cracked plaster 
¥ Ceil your basement 
Make storm doors 

¥ Build bookshelves 
Make a chest 

v Provide a table pad 
¥ Line your garage 

Y Cut out book-ends 

¥ Build a playhouse 


All Lumber Dealers Sell Celotex 


Send coupon for publications 
‘that tell about Celotex 


‘THE CELOTEX COMPANY, Chicago, Ill. 


How to Lay Out Your Shop 
for Decorative Metal Work 


By EDWARD THATCHER 


window facing north, the best place should 
teriven to the Jewelers or light work 


Blowtorch for use in handling hot work, 
“The pickle and water erocks rest on the 
floor, A small gas plate is available for 
heating pickle, degng out work for hard 
soldering, and even for certain soldering 
"The arr it of this bench would 
arrangement 
Je practically the same if a gasoline blow- 


‘An sea! nyout fora home workatp toe devoted 0 craftwore in metal. ‘The units maybe 


A layout such as the one shown in Fig 
1, where the benches are all along one 
wall, makes for convenience when trans- 
Terring the work from one bench to 

wnother. 

Plenty of closet and shelf room is need 
ced, Xsmall case filled with siding drawers, 
‘such as the one shown above the bench 
for light work, is conven 
rivets, screws, drills 

jes such as lump oF p 
ice, charcoal, pitch, rosin 


excellent racks for flat sheet copper. 


On the extreme left of 
noted the soldering bench, the top covered 
with a layer of brick. 

‘On this bench stands 


be sed In the same 
‘way after the stove had outlived. its 
tisefulness in the kitchen. 

1 for supplementing the 


O° 


lering oF 
nealing large work or welting metal 
‘The bench for hammered work should 
he constructed. very. solidly. Although 
suitable dimensions were suggested in an- 
illustration of the bench published 
the Tirst article of this series (Novem- 
¥ the width and length 
should be made to suit the space aval 
able. ‘The height of 
the top of the bench 
from the floor should 
be so planned. that 


A lf aloe the sieving bench 
or light work. It ia set 
nthe fac for 


dering stand of turn- when a stake is in the 
Jun cHtorex COMPANY table. “do 
C43 Ne Michigan Avenues Chicago, It Near by is the ina 
Ep eee fecal book arene ‘the top 
fae Improvement News ime fee each 
o Moa to the bench. From of the vise jaws should 
1D toverexing Things o Make wih Caltex: | the blowtorch runs a Boone lead wich ths 
1 The Celotex Building Book. rubber hose to the elbow of slightly be- 
1D 20 Places Where Celotr Svesin Indurer. | fut “bellows for. the ink ak 
air supply; the other from 28 to 80 in, from 
Nar hhose goes toa cock Gar the floor will usually 
fon the gas line. A azive this height, de- 
Season = pair of tongs Four ways to hold states for hammered Pending on the 
On a nail near the Tonk. "Na'showe at Bisshetm ony (Continned om page 122) 
Gi - sabe 
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‘Write us for a free copy of 
this new folder showing the 
‘new Duco finish Coronas in 
actual colors. 
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Corona 1n colors! 


[Channel bive] 


| 


ORONA has caught the colorful spirit of 

modern times! Scarlet, blue, green, maroon, 
cream, lavender—there is a Corona for every 
decorative scheme. (And, of course, the standard 
black Corona.) When you buy Corona, you know 
youare getting the utmost value in portable type- 
writers—the only portable with a twenty-year 
record of satisfactory performance. More Coronas 
are in use than all other makes of portables com- 
bined. See these new colored Coronas at the 
nearest Corona store. Convenient payment plan. 


L C Smith & Corona Typewriters Inc 
Exablished 1903 
Sales offces in principal cities of the world 
313 E. Washington Street, Syracuse, N.Y. 


To the man who 
thinks he can’t 
afford 


oil heat 


A man’s consideration for his 
family is not always measured by 
what he is able to do for them. 
Often the man with a moderate 


income is willing tomake greater | 


sacrifices to give his family the 
comforts of life than the man of 
unlimited wealth. 

There are scores of thoughtful 
men who fully appreciate what 
Nokol automatic oil heat would 
mean to their wives and families 
—but whose ideas of the installa- 
tion expense were obtained years 
ago, when oil heat was generally | 
considered a luxury attainable 
only by the wealthy few. 

Now quantity production and a 
new factory have enabled the 
American Nokol Company — 
oldest and soundest automatic 
oil bumer manufacturer in the 
world—to produce a fine small 
burner for cottage or bungalow 
at a very low price. 

A small down payment puts 
Nokol in your home—ready to 
operate. Mail the coupon for 
detailed information. 


cs) 
NEW Silent 


Nékol: 


AUTOMATIC OIL HEATING FOR HOMES 


FREE—NEW BOOK 


‘AMERICAN NOKOL COMPANY 
{06 Schubert Ave, Chico 

pe ou new beok on oil heat and dee 
Beles oen, 


Please wend 
tae our 


SCENECRAFT—The Exterior Set 


How to Interpret the Playwright's Script—Shetches 
and Models — Hints on Painting and Lighting 


NDRE SMITH 
of “The Scenceright” 


N THE designing and building of an bad, but it can't be helped. And 10, 
eaterior setting the amateur scene- facing our enforced limitations, let ‘us 
wright finds himself up against a tackle our problem with a stout heart 


and do the best we ean, 
In order to see how the this 
precio ocho dog problem 
in scene ‘us suppose that 
the playwrights szipt reads as Tallowas 
ACT TWO: The garden in the Bradley 


is done 


Stands in awe of the wall less outside, 
where tree forms, flowers and atmosphere 


tare perhaps the ouly limits to his set. home. It is one of those simple 

See ae ont. becereed patios bad mses 
cull as it seems. In the interior set the l-reated. in which fowers happen as if 
scenewright shuts off his back- and ee eRe a4 


‘occupies the right of the stage. Tt is a tear 
wing of the house apd contains an entrance 
oor ans a window. “Over the door is simple 


this difference: the walls are not obvious, 


In its crudest conception an exterior shed roat supported (Continued on page 4) 
Inthe form oa pinted back 
in the form of a painte ” 
hop, and sidewalls a tee LSPS 
siape of peinied Sata As © MEME Nu 


far as the exterior set is 
cerned it still remains, in 
spite of the healthy changes 
in the modern method of 
scene building, a matter of 
paint gad fain. Ame: 
teur play producers. wl 
hare organised merely with 
the idea ‘one play, 
ad who have to ud thee 
settings with as litle fuss 
and expense as possible, can 
have no reat curtain of 
hhlue canvas (cyelorama) to 
encirle the sage. What- 
ever bit of hea 
nice “sclng, wl 
hhave to be done in paint on 
aback drop, and the actual 
reginer (lage 
the place of the infinite 
spaces of the sky. It is too 


‘The ementialclements of the scene are indicated at A and an 
improved arrangement at B. Toe wee forme reso shows | 
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_atinneeconeT oS 


Make Your Home a Pleasant Place to Live In 


The Easy-to-Use Finishes 


ITHOUT hard work or special expense, KYANIZE 
‘Varnishes and Enamels add beauty, charm and value 
to woodwork, furniture, floors and walls. 


walls. Comes in twelve delightful tints—and you yourself 
can mix a wide variety of additional hues with ease. 


KYANIZE Celoid Finish is a medium gloss waterproof 
enamel in white and many dainty tints and will make an 
attractive set of furniture out of shabby old pieces that 
fare now mismates. This finish fs an opaque, medium gloss 
‘enamel, free from offensive odor. It brushes on easily 

dries quickly enough to prevent brush marks, and leaves a 
rich, velvet-like, “hand-rubbed” effeet—sturdy, elastic and 
waterproof. Even old black walnut or dingy oak hide thei 
‘gloomy surfaces be 

Hind ne or yo coats 


KYANIZE Floor Enamel is the all-around floor coat- 
ing. It is equally effective indoors ., 
‘cement, conerete, wood or old pattem-worn 
No matter how badly wor, scratched, scarred or stained 
‘an old flor happens to be, overnight you ean transform it 
ito a new, permanently bright, spotless arca—proot 
water, weather, wear—even the eorroding effets 
‘of acid. Nine solid colors enable you not anly to paint old 
floors but to decorate them as well in varying patterns 


Excellent, t00, for porch, lawn and garden furniture; farm 
‘wagons, gear and implements. 
KYANIZE Decal Tronsfors—fully described in our 


Plo teal ak 


tinting woodwork and book, “The Charm of Painted ‘add the final 
touch of beauty to refinished with, 
KYANIZE. These exquisite floral and silhou- 


cette decorations can be applied in a minute or 
‘two, and they are as amazing in results as they 


cuarn of 
¢ he are simple in application. 


“the 


BOSTON VARNISH COMPANY 


Hi VARNISHES & ENAMELS ferFloors-Furniture-“Woodwork 
eS 
© Thine 


ES 
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I . 
cAncient and Modern 
TLE plan forse ship mol tet Blo re 

the feu of years of Mi Boucher peronal 
tlre aod sty of Marie Mol For 1) Yeas, 
Since 1305, he has conducted his Modet Shop 
‘rere pactially all the Marige Models mae 
inthe United Sete have een ture oot 
ouch, Ie, has ben coemlsoned to build 
vcs, where the presto care al eatomac 
fare, the Or. Wat Depa 
Shlpping. oar, the National Nise 
eRe Incite,” Foreign” Coveramens, Vache 
ih and Sep Coin Yon are 
Sure ofthe sae ere and sactnes in 
‘ound in fnthed models mate 


Sad" a tron 
ar Bae he oni 


jn om Pe 


style be Ship heh 


ee weeny Ee 
BE Rees 
Reval Pl 
dt ante 
Ohio. ae, oe 
Se Biome i S 
i Sich Milo 
"Alcan and Horie Yo 
inc homer sse 


Gemicimensimioed ws tyhe which pens sa 
SSP peer nested okie SEALE MODELS 


Aileen. é 
‘ondquarters for Model Maiers foe 33 Years 


415 Madison. 


Dept. MM N. 
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E FARMERS 

are confronted 

with adifficalt problem 
selecting tools for our 
rkshoys. In the first 
place, most of us have 
to spend 

in building things pure- 
ly for pleasure; we 
build from necessity, 
In the second place, we 
are called upon to 
make many makeshift 


the factory. 
‘Whea I purchased 
my farm it was sup: 


orate of afew rusty 
‘wrenches, a save, and a 
trade hammer with one claw broken. 
T purchase few tool from tne to 
in in large part by t) 
he workshop tools published i 
‘rity some time 
ago. Now I have a comp x 
‘which, hesides being the means of saving 
ime money, are my pride and joy. 
mple for the Ie- 
cd serves as the nucleus for the 
third outfits, s0 that. the 


Priers, wire cutting 
Oilstowe 


‘This set is inexpensive and in the hands 

of aman with a alight liking for repair 

‘work mill serve for an astonishing variety 

‘of jobs. For the second set my choice 
ynprises all the first set and the follow- 
tools: 


Leather punch, 6 


ite Draw kite, 10 in. 
Stnndled adjnte Seve driver bit 
hicerench Sin, Bis tocompletesct 
‘Taper aw Bc, 3S from 3g to 1 i 
Toc, sworted by 16th 
Mit fis 1 doe, Machins'shaee- 
scr Paris 
Usieund wood Block pave ver 
Used tie Gieater 
cere 
tiades : 


Tools — Pride of My Farm 


They Save Time and Money in Making Essential 
Repairs—My First Outfit and How I Added to It 


By Garriey MacDoxano 


Tack art bd. 12, 


chon Hades 18, Had aw, 8 ny 8 
e " 9 points 
eal grinder ip saw, 26 in, 6 


oH 
With this set a farmer ean muke 
cult repairs on machinery, erect buil ts 
and do countless repair jobs, While this 

‘representative ausortment ti not 
supposed Pe a Cdr lng adhered to 
mrelys it may be modified to val 
special needs. ha 

‘The third set consists of tools of the 
first and second sets with the addition of 
the following. ‘The forge enables a man 
to make even difficult metal repairs on 
teechivery. 

Mier be 


Hand drillandsetot 


bite w scraper 
Chisele, 94,114, 2in, Tin ipa 


T always have on hand in the shop a 
ood stock of hard and soft wood, strap 
and bar iron, nuts, bolts and washers, 
luc, rivets, screws and nails, belt lacing 
fand harness leather. 
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Taking the Pulse 
of a Gigantic 


Artery of Water ~ 


Down from huge reservoirs in 
the hills, a mighty torrent of 
water comes rushing through 
the great main to give a city its 
water supply. Like the pulse 
of a great artery, the venturi- 
meter faithfully measures and 
records the passage of every 
gallon. 


In order that this ingenious 
mechanism may render a true 
account of the thousands of gal- 
lons of water rushing through 


the huge undies: 
round tubes, its 
ise 


USA. 


TRADE MARKT 


POPULAR SCIENCE MONTHLY 


cam must have a 
surface that is absolutely even 


recordin: 


and smooth. It is with a 
NICHOLSON File that this 
all important surface is ob- 
tained. The choice of a 
NICHOLSON File for this 
operation emphasizes the fit- 
ness of our tools in work where 
accuracy and fineness count. 


Our booklet, “Adventures and 
Uses of NICHOLSON Files” 
will be sent to you if you are 
interested in what our files 
are doing. 


NICHOLSON FILE CO. ® 
Providence, R.1., U.S. A. 


— A FILE FOR EVERY PURPOSE 


——_———— SSS ee oe 
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Pipe Lover Finally 


Discovers Tobacco 
Satisfaction 


Everlastingly trying: brings success, even | 
in finding the right tobacco. Mr. Gaw’s | 
‘experiences prove that. He tried more than 
ten different brands of smoking tobacco, 
paid high prices, only to suffer the pangs of 
isatisfaction, ‘Finally he concentrated on 
Edgeworth, and it was then that he achieved 
‘true pipe-enjoyment, Read what he says 
about it: 


Philadel, Pa 
Saget oo ‘Soper 
Gentlemen. 

complimentary letter 


enue Cal ukee i ay iy one taba eu 
‘products it 


"Youle eater, 


‘There seem to be a lot of men who have 
‘an unsatisfied smoke-yearning. But thowe 
‘who persevere until they discover Edge 
‘worth soem to be 40 satisfied that they want 

‘wide world about ite 


To those who have 
never tried Edgeworth, 
we make this offer: 

Lot us send you 
froe samples of Edge- 
‘worth #0 that you may 
put it to the pipe test. 
1f youlike thesamples, 

you'll like Eage- 
worth wherever 
and whenever 
you buy it, for it 
ever changes in 
quality. 

Write your name 
and address to 

Larus & Brother Company, 10 S. 21st 

Street, Richmond, Va, 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers, 
Both Edgeworth Plug Slice and Edgeworth 
‘Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hokd- 
ing » pound, and slso in several handy in- 
between sixes, 


Wood Turning Simplified 


—Spindle Speeds— 
How to Sharpen Gouges and Chisels 


By Herwax Hyortit 


Choosing a Lathe 


PYOU havea hobby, you may 
gnsider yourself fortunate in 

this age of speed and mental 
strain. interesting hobby 
takes the mind off business 
problems, gives it a rest,and tends 
to keep it healthy and normal. 
Modern psychologists, medical 
Practitioners and educators stress 
the value and importance of 
a hobby: indeed, it is, 
the frankly ayowed aims of 
= arts instruction in the schools of 
today. 

‘An ever-increasing number of men find 
relaxation in their ome workshops. If 
‘you are one of them, you can add greatly 
io your enjoyment and at the same time 
improve your craft work in quality and 

riety by learning how to do wood turn- 
ing. And this is not hard to do, especially 
now that such excellent motor-driven 
lathes are available at reasonable prices. 

‘There is an unescapable fascination 


develop 


Wie = Spuane | Skew MRTING © ROUND OMOND 

oe root’ “rose boi 
Fig. 3. Act of turning tole for the beginner. They must be 
‘supplemented by calipers, dividers, rule aitane and lip stone 


Fe. 2. 
{utned over with s burniaher to form a burr or Mok 


about wood turning. The shapes seem to 
form by magic under one’s gouge and 
chisel. ‘eras that is "whinge and 
princes and even queens and ladies of hig 
rank amused themselves by practicin 
wood turning during. the ‘seventeent! 
century. handwork are 
to be found in many European museums, 
‘Simple as wood turning is, the beginner 
‘will make much faster progress if he takes 
mee to observe the suggestions 
which will be given in this and flowing 


ence, the author will explain 
Sete ee be ely st 
fcasier than conventional wood. turn 


It is what might be called “wood sera 
ing.” ‘This can be mastered more qu 


‘The edge of scraping tools are sometimes 


and, generally’ speaking, is more accurate 
than orthodox wood turning, While it 
isnot quite 0 fast. this is 6 matter of 

nall importance from the standpoint of 


the amateur. Almost anyone can do 
scraping at once without. ny. dise 
couraging and meg slips of the 
tool and yuent spoilage of work so 


characteristic of wood turning practice. 
“Those who have learned or taught wood 
turning in the generally accepted way 
may disapprove of this method. In its 
justification, however, it may be stated 
‘that pattern makers do all, 
<q turned work on wooden 
patterns by means of 
scraping. If the method 
is effective in such 
rate work, why is it not 
equally useful in produc- 
ing turned parts for other 
purposes? ‘Many manual 
training teachers will per- 
ficult 


places ai 

Ealled ‘faceplate work, 

Why not then be frank 
0). 


© This seat on « radio, tool or sil burner advertisement signies the approval of the INSTITUTE OF STANDARDS. See page 8. 


March, 1925 POPULAR SCIENCE MONTHLY ” 


“D. Maydole’”’ 


—a name that carpenters, machin- 
ists, men who know and love fine 
tools the world over recognize in- 
stantly as the standard of honest 
quality and enduring value. 


There is a style and weight Maydole 
for every purpose. Heads are press- 
forged of selected tool steel. Handles 
are of clear, second-growth, air- 
dried hickory put on “for keeps.” 
And every one has that marvelous 
Maydole “hang.” 


| Your dealer will gladly show you 
the genuine Maydole. Look for the 
“D. Maydole” on the head. 

! 


Write us for free copy of interesting 
and useful Pocket Handbook 23 
“B.” 


Mayaate 


Hammers 


‘The David Maydole Hammer Co.Norwich NY. 
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You can be on time if 
you have a sturdy,reliable 
watch. 

‘The new model Pocket 
Ben is that sort. And he’s 
mighty good-looking; too 
—a favorite among busy 
men. 

Sold everywhere for 
$1.50. With night-and- 
day dial, $2.25 


ailt by the mae 
Big Ben and 


WESTERN CLOCK 
‘COMPANY 
LaSalle, Illinois 


f 
Won 


NewAuto Clock 


Sisinniel Pace gu 


shout it and teach » method that will ive the 
‘most pleasure and profit to the learner? 

Tei with thi pec ia ve that te following 
instructions nhich have been ried uti actual 


‘whether you are turning a candlestick on a 
{imall motorized home workshop outfit or a 
table leg on a larger lathe such as that shown 
in Fig 5, below. "Note well the aames of the 
various parts, for they will be. mentioned 
Repeated in this and following artiches. 
‘Selecting «lathe: 


iy af the many 
femal ltbes now on 
the market suitable 
for home werk are 


tice 
fing, anting and the Bie A rprsing 
sous of etl con be tons on such oa ote 
onal geoteeeting and. foreuure 
nahin Wt wel to seat & athe that at 
Tate ins tg betes center te sada 
Koch of'e tie op-and hee» oeing of 
Keith height othe ne enter over 
tn ed nents the swings thatthe dime 
fter ofthe stock which canbe turned, tit 
iaiowe thea the abe hoi. ving 


that is one with a vari- 
‘motor mounted directly onthe 
in the most convenient to use and 

"The more common 


headstock, 
takes up the least 

the shown tn Fig. is driven by means 
eta cone pulley belted tw a eountershaft, 
‘hich has a similar ene pulley and also a 
{ight and loose pulley. The eountershaft is 


| typel 


igroerally fastened to the eviling beams above 
the lathe. "A small motor dives, the counter- 
shaft and this in tura drives the lathe. By 
elt-shifting device, generally cot 

‘rom fork to which a wooden han 


Fig. 5. A typical wood turning lathe. Ait 
then tee sutwtamtally Ube same parts 


to start the lathe. Sometimes special motor 
is furnished with the lathe and is fastened to 
the legs below the headstock. 

‘A lathe should run at a speed of about 2500 
revolutions # minute when the bet is on the 
suallest step of the cone pulley. If itis neces- 
ary to buy new pulleys when installing 
lithe, their diameters can be easly calculated 

remembered that the diameter of the 
driven pulley times the mumber of revolutions 


(Continued from 


Wood Turning Simplified 


98) 
it makes is always equal to the diameter of 
the driving pulley’ times the number of reve 


Hations i ab 
Suppose we buy a lathe with its correspond 
ing Srotoibal wet to coe pologs have 


Seton eee 
ieye meamure 6 in in diameters We have 0 


AHL P. motor with a speed of 1200 revolutions 
fa tninute. "The motor is equipped with a 
44 in in diameter. Will this motor drive the 


+ lathe at the proper speed? 


(TIS first necessary to find the speed at 
Tics tie comtercaft wil revelve when 
it i belted to the motor. 

‘The revolutions of the motor multiplied by 
the diameter of the pulley equal the revolu- 
tions of the eountershaft multiplied by the 
diameter of the loose pulley 

1200 x 4 = fer. Of countershaft x 6 


pili bythe diameter of the lage cone pulley 
fetal the revolutions of the live mpinde mule 
Tipe by the diameter of the sal cone pulley. 
‘00 0 = rev. of live spindle «3 
7200 = 
00 = 
Set ore han in ater ab 
turned at ‘500 
TUPAL): stock from 3m to 6 in. in diameter 
shouldbe turned tx median speed with the 
bolton the second step of the cone pulley, and 
sock over 6 in. in dinmeter should be turned 
{the slowest sped af the late 
Tefore the stock i rounded off and rune 
true inthe lathe, it causes good deal a 
“iration. “The lathe should, uhertore, be an 
Stn lower speed. ntl this process has been 
‘completed, ar excessive Vibration may case 
the tock to be thrown viclenty fom the lathe 
Hg the fst ate work thy following oe 
(soe Fig. 3) are sifiient: in. gouge, 
scjuare-nose chisel, in. skew chisel, Hin. 
Parting tool, in. round-nose chisel, }4-in. 
‘Emon cit in, ute rng el 
Der, in. inside spring caliper. Sins wing ic 
ier, rule, oistone nnd slip st 


ILE. gouge is ground to semicircular shay 
"Torittiebevef extending well around tthe 
sien a oka lay er oe 
Carpenters gouge. The bev ‘al 

tite as long as the gouge is thigey It is 
roundons sandstone ofenemery whedl. If x0 
Sater or kermene rans over the stone care 
should be taken to dip the tool frequently 
during the grinding process Wo prevent over” 
inating and drawing the temper of the steel. 

“Grasp the handle with the fight hand, bold 
the blade to the surface of the stooe with the 
Jef hand and move the gig across the face 
of the stone with 2 rolling motion, 

Wien the gouge is whetted on an 
catstone. “he bevels rough in contac with 
the stone and the gouge moved back and forth 
‘ni simultaneously rolled rom ane side to the 
‘ther. "Phe wire eg, which is bent towards 


the inside’ Uy this proces, removed 
tubbing the rounded edge of «sip stone 
Sad forth over it Koep the whole edge ofthe 


Ap stone: in contact with the inside of the 

uring this operation, 
While the squarenose turning chisel is 
longer than an ordinary chisel, any common 
chisel can he used i place of it Wit has along 
(Catia on age 11 
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TGOODELL- PRATT. 


TSCOD ELL - PRATT? 


TTT 


400 pages 


of fine tools FREE 


Select your tools from this catalog— then buy 


them-from your hardware dealer, mill supply or automotive supply dealer 


‘HIS 400-page catalog is used by carpen- 

ters, mechanics, and machinists—who se- 
lect from its pages the tools they need—and 
buy them through their local hardware or mill 
supply man. 

You, too, will find this a pleasant and easy 
way to buy tools. A three-page index helps you 
find what you want—at once. Clear, easily 
understood descriptions and good pictures leave 
nothing for you to guess at. 

Whether you make your living with tools or 


GOODELL-PRATT COMPANY, 


use them to follow a hobby, you need this book- 
let, with its 400 pages of pictures and infor- 
mation. 

Goodell-Pratt Tools will serve you well for 
years. No finer tools are made than those that 
bear the name of Goodell-Pratt. 

Select your needs from this catalog; then 
buy them from your nearest dealer. If he 
doesn’t carry the Goodell-Pratt line, write us 
for the name of a dealer who can supply you. 


For the catalog, address © 


GREENFIELD, MASS, U.S. A. 


axens or Momgmiths, wx. runc 


GOODELL PRATT 


1500 GOOD TOOLS 


© This eal on «radio, tot or oil burner 
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By F.N. 


‘VEN the most carefully constructed 
house will suffer a ittle from the 
Settlement “of the foundation. Some 
ks will open in the walls and the 

in floors, wood trim and. built-in 

and cabinet fixtures. Further- 


‘wood trim and in floors, such as 
those often seen about a fireplace and 
earth of tile or brick. the flight of 
time other defects become noticeable. 
‘These defects may not be serious, but 
they constitute eyesores. No one 
beconfronted with a numberof i 


small 
for neighborhood 
tradlesmen to be i 


make such repairs 
at all, it is usually 
the result of repeat 
ed. telephone calls 
and much bother. 

‘Almost all such 


terial anda 


nd following articles the nec- 
essary information for filling holes and 
cracks will be set down tersely. Mi 
terials, tools and methods will be d 
scribed. 


Recess tubs. 
which are butted 
close to tile and 
plaster walls, 
| sometimes pull away from the tle. leaving 
an unsightly crack. ‘The settlement of the 
floor and the shrinkage of timbers in the 
wall are the usual eauses. 

“To fill such cracks, the first step is to 
gat off all Jose cement and sharp pro- 
jections with a putty knife or screw 
driver. Be careful not to dig at the sur- 
face so hard that the vitreous coating on 
the tub or wall will be scratched or 

Tf the crack extends down deeply be- 
tween the tub and wall, any filing of 
putty will drop down out of sight. Conse- 
‘quently, this space must first be filled to 
within an inch or two of the top with 
strips or wads of newspaper. 


are a number of materials that 
can be used for filling such cracks. A 


THE SHIPSHAPE HOME 


How to Fill Cracks Around Bathroom 
and Kitchen Fixtures and in Plaster Walls 


SSDERWALKER 


dime’s worth of plaster of Paris will do, 
Dump it into a clean can and cover com: 
pletely with water. Tt will keep soft in- 
definitely as long as it is submerged. 
‘Take out a handful and knead 

‘your fingers until it becomes plas 
bread dough. Fill the erack with 1 
putty, after first wetting the opening 
with water. Crowd the putty down well 
with putty knife or spatula and smooth 
it off. Wipe off the surrounding surface 
with a damp cloth, and the job is done. 


filing twice with 
homme 

‘Another excellent 
filier is one of the 


and can be bought 

at hardware | 

Paint. stores. 

| | Putty mixed 
from white lead 


minor repairs can , paste, dry whitin 
be dome just as well and a few drops ol 
WY any’ person abv varnish or japan 
the house as by a Plater of Paris, patching plaster, and white drier makes one of 
skilled mechanic, ' Patty are ened to Bi! battroom cracks — the toughest and 
‘once the best fillings for such 


cracks. Such a filling will take two or 
three days to get dry, but eventual 
will become almost as hard as stone. tis 
not a porous filling that will eatch dirt, 
but a coating of lacquer or enamel will 
make it still smoother and better. 

‘Another type of filing is plastic paint, 
which comes in dry form. When wet 

ith just enough warm water to make 
it stiff and plastic, it ean be used as de- 
scribed for plaster of Paris. 

Cracks and other openings about 
Kitchen ‘sinks and lavatories may. be 
filled in the same way. ‘The enamel or 
Tacquer coating isn y wherever 
ater is likely to be splashed on the 
filling, except. in the case of the white 
lead and whiting mixture. 


‘Tue defects found 
in plaster walls 
are settlement 
cracks at corners 
‘and elsewhere, fine cracks, door-knob 
Inruises, abrasions made by furniture, toy 
and other objects and nail and screw 

‘Very fine cracks are not large enough 
to be filled with putty, yet when painted 
they absorb the liquid’ and show up a8 
flat streaks much wider than the cracks 
themselves. About the easiest way to 
conceal these fine cracks is to coat them 
‘with shellac or var- (Continued on page 105) 
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Forth Han Tory Man 


PLASTIC WOOD 


Reg U8.Pat 08. 
Handles Like Putty + . + Hardens Into Wood 

ERE is wood that you can mould—a compound packed in air-tight tins so soft that it 

‘can be used like putty, but which hardens by action of the air into solid wood, water 
proof and grease-proof, and adheres firmly to wood, metal, fabric, plaster or stone, It is 
invaluable in the home, for the automobile, and with boats. A few household uses are 
shown here, bat their number is unlimited and each day brings reports of new successes, 


Loose Rungs 

Pull out the rung. Scrape hole to remove 
dled glue or dirt. Half 6 hole with 
Plastic Wood and force rung back in. 
‘Clean off loore particles. Allow rung 10 
tetovernight. It is often advisable to hold 
rung fast with string while Plastic Wood 
sete 


Baseboard Cracks 

When the floor sates away from the 

Daseboerd’ Platic Wood can be worked 

Into the crack with the fingers or a kaif 

sd wien bard eal sandpaper or 

painted or varnished to the color desired. 
rape crack clean before Ailing. 


Antique Furniture 
Plastic Wood is widely used for repair- 
ing and strengthening antique fornitare, 
Gouges can be filled, sandpapered and 
colored, missing decorations can be mod- 
‘lied? loose mouldings and pieces can be 
affixed; rangs and joints permanently 
strengthened; drawer pulls made secure. 


Wood Working 
Plastic Wood is the one substance to 
‘satisfactorily repair mistakes or accidents 
in wood working, and its use will often 
simplify many tedious jobs It can be 
used for strengthening joints 
be 


Locks, Latches, etc. 

Pre wrren it i necessary to move door lock, 

oh or laches FlastcWod not ony 
Bisup the old les with permanent wood, 
tcteie ores crema 
ces around the hardware Sandpaper 
for sasotinens, nad pet or eran 
Sy por stat soreroeeeae et 


Plastic Wood is carried at Hardware and Paint Stores, and by SI 
comes in natural wood color in 1 1b. cans at $1.00, and in *4 Ib, cans at 35 cents. For 
use in replacing loose tiles, and for cracked porcelain and enamel there is a special 
preparation, Plastic Wood White Waterproof Tile Cement, in 34 Ib. cans at 35 cents. 


: Manufactured by The Addison-Leslie Company, 301 Bolivar Screet, Canton, Mass. 


Pipe Holes 
‘Scrape hole clean and fil around pipe with 
Plastic Wood, allowing the Plastic Wood 
tospread over edge of hole and lightly up 
the sides of the pipe. After the Plame 
‘Wood hardens, trim level around the pipe 
witha sharp knife and sandpaper smooth. 
Paint stain or varnish to desired color. 


Loose Casters 
Remove caster and fil hole half foll 


NS 


Model Boats 

Plastic Wood is an invaluable aid in 

ilding model boats. Its ideal for filling 
cracks, making tops and crosstrees secure 
to mants, fastening down deck houses, 
Dolwarks and Sttings to the decks, nealing 
holes aroand masts and bowsprit, and for 
moulding Sgure-heads and decorations, 


Loose Handles 
On brooms, carpet. aw 
roster tole articles and and woke 
Remove, ‘handle and. inaert, sufficient 
Plaic Wood. into. bole te: that when 
bandle fs forced back ote Plastic Wood 


Co ed 
Swen Stor ong 


Splinters 
Cut off splinter from the wood and build 
‘up the splinter cavity with Plastic Wood, 
Working, with fingers or knife. After 
hardening, sandpaper or pare Plastic 
‘Wood. t0' smooth finish, and color at 
esi 


Chandlers. It 


LASTIG WOOD 


‘Trademark Reg. U.S. Pat. 8, 
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Not Only theMOST UP-TO-DATE 


Clearness and simpli- 
city of language, even in 
the treatment of the most 
technical subjects, makes Nelson's 
the most sensible, intelligent, and by 
far the most interesting of’ all the 
encyclopaedias, 

raphic Pictures in Great 
Profusion Clarify and Intensify 
the Text Impression following the 
to quickly reach 


subject 
‘of treatment leaves with him a clearer 
Understanding of the subject than he ean 
ever hope to get from ordinary reference 
works, Nelson's is graphic. 


--Butthemost READABLE 


and DEPENDABLE 
of all Encyclopaedias! 


Three great editorial staffs are 
constantly at work under the diree- 
tion of John H. Finley, LL.D., Edi- 
tor in chief, Former Commissioner 
of Education, and President of the 
University of the State of New York: 
and Associate Editors Sir Robert 
Falconer, Litt.D., LL.D., President 
of the University of Toronto, Can- 
ada; and Sir Henry John Newbolt, 
LL.D. Litt.D., Edinburgh, Scotland, 

‘The importance ofthe loowe-leaf feature 

lson's. Encyclopaedia is test illus: 
d by the fact that about 2,000 
| ehtanges sre made each year. 


NELSON'S 


Safeguards You Against Error. How 
can werin any important operation con 
Struct plans without a knowledge af the 
owwat’ principles and methods?” Every 
fubject on which man would be informed 
fh changing constantly. Nino times out 
(of ten the‘ Information you want ino. 
fubject of ‘current importance. "Only 
Kelton owe yam can Kp yo 
Up-toulate 

IP owo yours old 


Gangeraunly obsolete? 
‘Nelson's I the 4 


enate, U. 8 


vorsities and Schools in 


“The cqugen Below will be 


pare lauding itetrattone aed ape nfl elo 


ELSON’S 


ch Bureau for Special 


‘The Encyclopaedia for a Lifetime 


- eral educa 


ENCYC LOPAEDIA 


| link ia hia mana tn ouran 

Eucyelopacdia to last m lifetine a 
ALWAYS: Up-to-date, “Every Eneyelo- 
Facdin except Nolan's te out of dale 
Fithin aix months after st is published 
‘The set you buy today will bas up-to= 
diate ten, fifteen, or twenty years 

we as the day You buy it. 


‘You do not use a City’ Directory that 
Way use reference works far more 


is the Recognized American Encyclo- 
yedia. Tt is used in the Library of Congress, U. 
upreme Court, and in Libraries, Uni 
ry state in the 
Get the Interesting FREE Booklet 
5 benutifal book: of smn 


Knowledge that is always 
e p-to-date. Profusely 


tuted for obsolete matter 
Neomplete detailed Atlas 
‘of the World. Lat 
eat population 


Tat 


present 
Volume containe 
ing ‘over 200,000 
references. Alb 
through, Nelson's 
Reader's Guide 
Service, eonsist- 
ing of” $3 full 
ntudy College 


Toology. 
FRED Research 


THOMAS NELSON & SONS, 381 Fourth Ave., N. Y. 
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‘Publishers for 138 Years 
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| The Shipshape Home 


Cont 


nish and, when dry. to coat the 
with flat paint of any kind before pai 
ng the entire wall or ceiling. It is also 
necessary to stop up these fine eracks 
thoroughly when wall paper, canvas or 
other fabric is to be applied. ‘Th 
willabsorb moisturefrom the past 
covering will not stick to the dry paste. 
‘When the cracks are large enough to 
allow a lead pencil point to be inserted, 
scrape the surface lengthwise with « 
bit of broken window glass to cut off th 
lip that, make igher than the 
other, if there isa lip. Next, ran a putt 
knife’ or other sharp tool through the 
crack to make it as straight as possible 
and cut off loose projections from both 
sides. Remove all loose chips und fil the 
rack well with water, using a small 
brush; if oil putty is to be us 
erack with linseed oil, not w 


ga 


paper and cout with shellac before paint. 
. calcimining of covering with wall 
paper or fab 
paint before pai 

‘tire surface, if tis to be pa 

Other putties can be made by adding 
dry whiting to any fat wall paint or to 
white lead paste thinned with a few drops 
of linseed 01 

All of the mate 
slowly and allow pl 


Wats a wall ot 
ecilingiscomplete- 
ly covered with a 
network of 
re" cracks too small to be filled, 
too much work to shellac and flat-p 
them. Other means are quicker 
better. One of them is to apply 
oat consisting of one half first-class floor 
‘and one half turpentine. Mix 
ia also a little white lead or flat. wall 
handful or two of dry. fin 


method is to size the wall 
of one gallon of boiled 
fone quart of turpenti 

is well to fill 


‘Thin some white lead-in-oil paste or flat 
wall paint a little with turpentine, run a 
stripe over each crack, let it set’ about 
five minutes, and rub well into the cracks 
| with a rag. 


‘This is the Birst of 

Wy Mr. Vanderwalker, who is one of the 
| Teading authorities on painting and 
decorating. 


series of articles 
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TRIMO 


TRIMO Pipe Wrench 
Asks No Favors 


There are no strings attached 
to the TRIMO guarantee of 
unfailing performance andlong 
wear. The TRIMO is a pipe 

wrench witha replaceable 
insert jaw in handle—ask 
for it. 


M 


\ 


Mechanics in every field recognize 
the outstanding advantages of the 


TRIMO Monkey Wrench. The 
movable jaw extends outward in- TRIMONT MFG. COMPANY 
creasi leverage with the size 

Crorecoap eae ROXBURY (BOSTON), MASS. 


ed to prevent locking or stripping. 


America’s Leading Wrench Makers 
for Nearly Forty Years 
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‘AMAaSCUS 


for Swords... 


Western Electric for telephones 


‘The swordsman of old gloried in the excel- 
lence of a Damascus blade. So, through the ages 
some one product of a craft has been outstand- 

ig. ‘Today with telephones it is Western 
Electric. 

Most of the readers of this advertisement have never 
used any other make of telephone. ‘The reason for 
this takes you back half a century, when many manu- 
facturers were making telephones and the Bell Company 
selected Western Electric for sheer merit. 

Because of this relationship with the Bell System, 
Western Electric has been able steadily to improve its 
product. Engineers of your telephone company, alert 
to better the service, work hand in hand with engineers 
of Western Electric, eager to produce the superior 
equipment needed. 

"Thus your telephone makers are edging up on per- 
fection. 


Western Electric 


Purchasers. 


Manufacturers... Distributors 


March, 1928 


Blueprints for Your 
Home Workshop 


ASE, ONE. of the blueprints listed 
‘below ean be obtained for 25 cents 
‘The blueprints are complete in 
selves, but if you wish the corresp 
back issue of the magazine in 
project was deseribed in detail, 
Khad for 25 cents additional so long as 
copies are available. 
Popalar Science Monthly 
250 Fourth Avenue, New York 

Send me the blueprint, or Bl 
underlined below, for which 1 

2 ars. 


ate 


ane, Be 
iy. 
xt" 
x 
Bec 
‘Cabinets ta 
Me 
‘Neos ae 
feabbotee chair” Rev 
Soult rope Fable Jon 
‘Droprteal able 
‘otc Chene-af Drewes 
Seerube Rede set 
‘Taree Stage Amphier 
Four Tube Receiver 
Pirate Siip=Detaie 
Galieon bode. 
(Galleon Modeler 
‘yacht Maal 


FEPIPTS 


3] 


ee 
: 
d 
Ay 
4 


. 
i 
i 
Z 


ase 

ie 

Bs 

ise 

Be 
7% Simple Fe ie 
BBeaickaieae Fees ie 
oe ee Raa Man, 828 
* Sohne Mar, "28 28 
Nom. 


Ta ein nai and ana Ward cea 


Str. 


City and Sate... 
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Symsots OF PROTECTION 
AND SECURITY IN A WORLD WHERE 
TEMPTATION HAS INCREASED IN 
PROPORTION TO PROSPERITY. 


There is only one maker of Yale Locks and Keys. 
The mark Yale means the name of the maker. 
Y ‘The Yale & Towne Mfg. Co. 


Stamford, Conn, U. S. A. 
Conadian Branch at St. Catharines, Ont. 


YALE MARKED Is YALE MADE 
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Even 
Iwice WAsHED 


Faces dont seem clean at night 


Pore-dirt can never 


HARD-SCRUBBED face may 
stem clean enough when seen 
actoss the aisle of a car or over 
the desk in an office, But a face sim- 
ply has to de clean when shown close 
up under night lights . . . or some- 
body's going to be the loser. 

‘When you wash your face, the sar- 
‘face gets clean. But look 
in a mitror—now—and 
seethe pore-dire that can’t 
be washed away. Ie's am 
der the surface of your 
face this very minute, 

Pore-dirt dulls the 
cleanest complexion. It 
needn't! And we'll gladly 
send aFREEtubeofPom- 
peian Massage Cream to 
prove it to you. 


Goes in pink... ROLLS 

OUT DINGY GRAY! oT 

Deepens soe b 
show what happens 3, 


when Pompeian Massage 
(Cream gets after pore-dirt. 


POMPEIAN MASSAGE CREAM 


‘The Pompeian Company, Dept. Neme— 
er, 395 Fifth Ave, New York. 
Gentlemen: Please send meafree 


I tube of Pompeian Massage 
- - enough for two cleans- 
ing, invigorating facial massages. Cir 


be washed away 


Number one shows a section of 
skin before using Pompeian, Num- 
ber two shows the skin after a few 
seconds’ Pompeian massage. 

The cream was a clean pink when 
it went into the skin. But notice its 
color—new! Those dried pellets of 
cream are a dingy gray . . . gray with 


pore-dirt . . . dirt that 
couldn't have been dis- 


lodged by a heavy course 
of scrab-downs! 

‘And that’s the sensa- 
tional demonstration that 
turns men by the hun- 
dreds to this remarkable 
cream. 


Make FREE test that 
convinces thousands 


‘Will you try Pompeian 
‘on your own skin? Test 
it— please —at our ex- 
pense. Fill in the coupon 
below and mail it to us 
1ow, before you turn this 
Page. 


March, 1928 


Tricks of the Toolmaker 


(Continued ss) 


correction should be made with the dial 
indicator. ‘This method will prove safer 
than relying on the dial on the machine, 
especially if the error is in the opposite 
direction to the last setting. 

If the Yin. reading proved to be 
‘accurate, the operator has no reason to 
worry. Nevertheless every hole should 
be checked undersize, which ism 
safer than the ordinary method of d 


ne 
this before starting to bore by using the 

plug gage in the chuck, 
For hole No. 2 time is saved by coming 
to side D and getting the hole accurate 
ye $.750-in. spacing 


from the two sides. 


Moving back to side D, the 875 spacing 
is taken lengthwise. No, 4 hole is located 
and bored, then No. 3 hole from side A, 
and so forth until all the holes have been 
located and bored. 


Bod 


——_ 


ERS Sie 
Sia 


‘This may appear to be a very long job, 
but accuracy here is the main factor, ax 
the stock punched out with the finished 
‘bent perfectly central 


5 shows a job that ean be laid out quick! 
‘and accurately by using four buttons at 
atime. 


making a plate to be used as a 
testing fixture. ‘The plate itself 
in the lower drawing of Fig. 


Hardened and ground all ov 
holes must be accurate within .0001 in, 
‘The allowance for grinding, inchiding the 
holes, is .010 in. 

"The piece is surfaced off and squared | 
to size on the surface grinder. The 
faceplate of the universal grinder is 

ng plate is 

hole is trued 
tp withthe indicator: itis then ground 
‘The plate is removed 

‘and the hole lapped a 
good St on the .500-in. plug gage. The 
-375-in, hole is then plugged with a piece 
of soft steel. After the end of the plug 
has been squared, itis drilled and tapped 
for the movable button. ‘The distance is 
now laid out (Continued on page 110) 
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Drawknife 


No.45 


Tools You Need— 


In order to work successfully at a mechanical 
trade or to take pleasure in making things at 
home you need good tools, that will stand up 
and do the work required of them. 


“It’s a PEXTO” is all you need to know to 
assure you that it is a tool of highest quality 
and fully guaranteed as to workmanship and 
material. 


The line consists of Bit Braces, Auger Bits, 
Squares, Chisels, Hammers, Hatchets, Pliers, 
Monkey and Pipe Wrenches, Angle Wrench- 
es, Screw Drivers, Snips, Compasses, Pruning 
Shears, Dividers, Calipers, Pincers, Soldering 
Coppers, and many other small tools. 
PEXTO TOOLS are carried by practically all 
progressive dealers. Ask your dealer to show 
you these tools. 


Write us for Booklet covering our complete line 


THE PECK, STOW & WILCOx Co. 
SOUTHINGTON, CONN,., U.S.A. 


Worth While Tools 
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The Spirit of Service 


An Advertisement of the 
American Telephone and Telegraph Company 


Iw Jory, 1926, lightning 
struck the Navy Arsenal 
at Denmark Lake, New 
Jersey. The explosion demolished 
the $80,000,000 plant, rocked the 
countryside, left thousands home- 
Jess and many dead. While. the 
community fled in terror, fresh 
explosions. hurled fragments of 
shell and debris far and wide. 
High upon the roster of those 
who responded to the call of 
duty were the telephone workers. 
Operators in the danger zone 
stayed at their posts. Those 
who had left for the day and 
‘others on vacation, on their own, 
initiative, hurried hack to help 
handle the unprecedented volume 
of calls. Linemen and repairmen 
braved exploding shells to re- 
store the service. Within a little 


over an hour emergency 
telephone service was 
established, invaluable in 
caring for the victims and in 
mobilizing forces to fight the fire 
which followed. 

In spite of repeated warnings 
of danger still threatening, no 
telephone worker left the affected 
arca. 

‘Through each of the day's 
twenty-four hours, the spirit of 
service is the heritage of the thou- 
sands of men and women who 
have made American telephone 
ice synonymous with depend- 

In every emergency, it 
is this spirit that causes Bell Sys- 
tem employees to set aside all 
thought of personal comfort and 
safety and, voluntarily, risk their 
livesto"Getthemessage through.” 


Model Shi; 
oni Ss dA St Spe 


Tricks of the Toolmaker 
(Continued fom page 108) 


with the plug gage in the other hole. ‘The 
plate is tried up again from the button 
and made secure on the faceplate. ‘The 
plugs which should not be tit in the 
hole, is pushed out with a rod running 
through the spindle. ‘The hole is then 
‘ground to .005 in. undersize and a test 
made with a plug gage._ If the distance 
correct, the hole is finished to .0002 in. 
undersize and lapped. ‘The small allow= 
tance for lapping this hole is reasonable on. 

the exact limits in respect to 


STEEL -KANOENED AND GROUND ALL, OVER 
‘Shas or tase! omension 060" 
ig. 5. A Sie pate that cam be aid out by 
{amog four buttoor at's time, aod, Seating 
Sire, whch te chown set up in Pigs 
paced and bored from these 
The post holes in the pune 
generally bored much larger than, the 
posts. After the punch and die are fitted 
n each other, the holes in the punch 
holder are babbitted, thereby insuring « 
Derfet line-up of the entire job 
t often occurs that many flat pieces 
have to be bored in the lathe, sometimes 
two of three holes in the same piece, not 
necemaily exact, work, Th 
costly on account of the time spent get- 
ting the locations. By dri 
through 


handy and will soon pay the % 
It is made of machinery steel, only the 
point of the center being caschardened.. 

Accollet is made to fit the lathe spindle 
accurately. A sliding center acting on a 
coil spring fits the bore in the collet. One 
end of the rod passing through the spindle 
is fastened to the back end of the center: 
the other end is threaded for small 
handwheel. Guided by the center hole, 
the piece to be drilled is brought against 
the center and pressed to the faceplate. 
Clamps, wi ve previously been set 
handy, are tightened. ‘The center is now 
vay enough to clear the work 
and the job is ready for boring. 
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For Hundreds of Odd Jobs 


Smooth-On is as necessary as 


a hammer and screwdriver 
EESE2 708 wee BetheOn No, 1 you save money. 


—s Moat of Fadiator on the Sutomsbileor it 
Cracked boilers tay bea $13.00 plumbing bile 


SA | With few cents worth of Smooth-On you can perma- 

Sn nontty stop leaks inthe gan lor coal ove note Foran, 
eum or hetewnter boiler; teas wulet par igen ack 
Stacks and air ucts radiator, gua fares, water eee ete - 
‘With thin Jependabie Iron Cement you can set lowe Broom Leaky radiators 
andi locks, door Knobe, sews; eaters ethroors etary 

loose broom handles tock handien, Sct hooks i toasonty wal’ eie.'On your car 


soli 
‘il or water leaks, make loove grease cups, nuts and hub caps 
stay tight, ete. 

Doing your own repairing with Smooth-On No. 1 enables 
you to keep the repair money in your own pocket, to demon 
Strate to your wife, your ability ax a handy man, to avoid de- 
lays and annoyance while waiting for outside repairmen, and 

gives you the satisfaction of being self-dependent. Once 
Famili with what Smooth-On No. lcan do, do, You will meat 
‘many jobs that you formerly wished you could dodge. 


Smooth-On No. 1 is sold in 7 o#., 1 1h, and 
5 lb. cans. If you can't gat the site you 
want from your dealer, write us direct. 


FREE REPAIR BOOKLET: Send today for the guide 

‘booklet that tells how to make hundreds of Smooth-On home 

‘end automobile repairs. It will become a valued part of your 

equipment: ‘Meanwhile top in. at your Hardware Dealer and 

EEL Roti cts of Smocth-Ou Not asa starter You wil 
‘day you discovered— 


Keeping out water 
where pipes go 
through walls 


SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 
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SOUTH BEND LATHES 


Precision 
Popular Prices 
Practical Attachments 
Easy Payment Terms 


essa nemestonaea 18335 


ol the types basa 


Other Popular Selling Sizes 


“The Prices of Popular Selling Stes with Counter 
ayn haf 


=i 
of Showing Sn re 
te Wiest chungeler culty Bee 
x3 lb, «$235. $270. 
W725 Ib. $935. 
135’ 1110 lbe «$352. $402, 
156? 1550 Ibe $430. $490. 
Tere, issih faa. 540, 
1ex8' 2035 Ibe $510. $570. 
18% 10" 2840 Tbs. $685. $750. 


Easy Payment Plan—10 Months to Pay 
259% or 4 down payment, balance in 10 equal monthly 
yrmants or You can purchase trough Your nearest 
frechinery deers 
FREE—Write for No. 88 Catalog 
and New Booklets 
esriptve booklet led below laura, 
decried pce 10 ce end nd peat NEW MODEL 
South Bend Lathes. New Gen lao liserates 


HER Suck Chanee Gear 8908, 


"oc tlons ie in 
Desi ences ge Gs Seca 


and describes the complete line of New hfodel Lathes, 
‘Attachments; Chucks and Tools. Over 300 ilusrations 
showing work the lathes will do. 


‘Check off in the squares below, indicating the lathes 
In phch you nes tacrennd Tonfchiscaastet of he 
book and mail tous Special booklets and Catalog No. 
88 mailed free postpaid on request. 

[D9" Lathe Booklet 116" Lathe Booklet 
[U" Lathe Booklet 5118" Lathe Booklet 
D3" Lathe Booklet CNew General Catalog No. 88 
CS" Lathe Booklet [How toRuna Lathe'price25e 


Enablished 1906—Over 38/000 Lather in Use 


IESE. Atu cones Om 9620 SOUTH BEND LATHE ORS. 
ten se aoe R16 ea on cae mheeees tna Comma 


BUILD Yerrournes. CLOCK 


Razdeareceenom $150 
“Shon compl: Bose 238 


Youmace« br profit iikling atie- 
Sie bryos 


AND CATALOG. 


American Chime Clock Co. 
‘1681 Ruffner Street, Philadelphia 
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Home Workshop 
Chemistry 
‘Simple Formulas that 
Will Save Time 
and Money 


SURFACES to be painted, 
wood, metal or composition, 

nd clean. Any knots and sa 
ts in woodwork must be covered with 
wllac, Cracks and depressions are first 
painted with linsced oil and. then are 
smoothed over with putty. Iron must 
be free of rust before it is painted. 
18 it is necessary to remove the 
paint before an object can be re- 
painted. The removal of paint on work 
Sf importance ie usually ‘accomplished 
with commercial paint 

except in the ease of house paint 
Tured of. Much cheaper tl 


dry 


‘soap and burned and powdered lime (cal- 


inert material 


‘cium oxide), to which 
like sawdust flour, 
starch or chalk is 
auded. "This sa 
Ponifies the paint 
and varnish, 
loovening itsothat 
it "may, cas 
scraped. off witl 
dull knife’ of 
Scraper. The sur- 
faces then must be 
washed thorough= 

ith water. The 


after the paint h 
wood washed with water, by applying 


pe removed by washing with, water 


‘The chemicals used, howew 
‘expensive and require two of more appli 


cations, especially if the paints are very 
hard. 


Among them are t 
iphide, acetone, 
id grain alcohols, carbolic acid 
and chloroform. Some of these are vola- 
tile, others are poisonous, while others 
are combustible. Four formulas are: 

(1) Equal parts of acetone and carbon 
isulphide, with 22. of paraffin added 
for each quart of mixture. ‘The paraffin 
prevents too rapid evaporation after the 
remover has been applied. ‘The mixture 
should not, therefore, be brushed more 
han is necessary, as brushing disturbs 
the film of paraffin. (2) Three parts of 
amyl alcohol and one of grain alcohol, 
(3) Four parts of grain alcohal, six of 
gasoline and one of amyl acetate. (4 
Five parts of alcohol, five of benzol and 
‘one half part of amyl acetate. 


Tighter 
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Saatinge in finishin 


is prevented by using Zycos, the Sixth Sense 


“T IS easier to spoil the finish on a bedstead in an enameling oven than it 
is for the housewife to burn a pie means a soft finish; over- 


heat mel Boake ide finish on the products 
wating means a ‘means on 

being examtled ls ruined, 

‘Whether you make enamel bedsteads or bon bons, steel girders or doughnuts, 
if your ucts go through heat treating epes in cher mabing or fnishing 
Recording dod Coosrelllng Ionromene forthe of ths himan ome, 


tus pleasure to give you the names of 
‘who are making saving lke these. 


aylor Instrument Companies 
+ USA 


Canadien 
sHonT 6 MASON, 


oe ~ SIXTH ~ SENSE ~ 


Zycos for the Home 


fee Tarmemetr 


Female yous hg the hum ofthe sti 
‘Brin yor heme cnt Sa en 


Pocket and Ofte. 


0-6 


F~ INDUSTRY 


cos Temperature [Instruments 


Perera * RECORDING ~ 


CONTROLLING 
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1s 


“Lwish , 
Thad his job” 


rm arte toa bn 
sgt rng te etc Ba at 
‘hey io e pcu, pin 

fou Know a8 well we 
aan etn tte toes ore 


ns Sat 


{toy tat ‘ray to ene ave fo ak 8 
‘tne withthe IntrationlComespondence Sehons 
Sd staly inthe apace time hat mont sen waste 

ya It beter co start faday than, to wat a 
cx ive yeas and then The tteer 


813 Wat Wane Si. For 
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Wood Turning Simplified 


heavy. To sharpen this laps odie sioce 
the evel in omtact sith the stone, nse 
the ciel abd slowly move i back and forth, 
presing on the blnde withthe lft hand et 
‘ere the chisel place # abmotutely Bat on the 
‘tenes pres om it with the left hand amd 
move fack'and forth few times Repeat 
Teak hanes he wn en the m= 
td hein on # 

fediasin igri the on arp Hikes 
sharp the over ie 
thew ‘hist’ ground so that two 
eves are formed Insteal of one.” ‘The cate 
of aut 

tthe chisel While pi 


the chisel at such an angle that the cutting 
‘edge is parallel with the axis of the grindstone oF 
‘emery wheel as in Fig. 4, Whet the chisel on 
the ollstone. 


“THE patog or cting off tol basin 
ei thick ad be of a th 
sect in hat rus through the 
(tthe blade: IE they do not tect at this 
Doint the tod wil bind and sticker the wood 
"The round-nose chive afro in mcs te 
same way a2 © gouge and the diamond:point 
point chin! is held om the none Sta 
tale m0 Uhat its ge i parallel to the a 
tiown in Fig. 4 
‘When atl is wad for serpin, its cut 
pes eae more quickly than when it is used 
i "To overcome this dhedvantage 
td alo 9 make the tool ext better, the edge 
mete turved with a bursisher x that 


ier ts tet os bem arpered wor 
plained above. good way to turn the edge is 


to clamp the tool inva vise and stroke its edge 


| Want foSend Youa 
pone Fe Special: 
Watch 


for You 
to see and 
examine 


In addition 40 ove NEW LOW PRICE, I wit 
‘ed for Your sppropal oe Of bee Bt 
Watches,” gaarantond for ‘Mt 


gat ana 
THLE shen al foe Yo 
| 


‘witha burnisher. ‘The frst stroke should be at | 


Shout the saive angle ns the bevel nthe 
following strokes the burnisher i gradually 
‘aise, a0 that at the last stroke it i held 
tos ing twit pation Cee ig. 
thay be of advantage turn are 
tind roun-nose ‘thids, and. diamond pe 
‘hin The gouge and skew chisel are eat 
tools and shoal not have thee edges turned, 
teither should the parting ton, winch has two 
levels The buroaber Mistrated in. Fig. & 
wrarmade by grioding the teeth ofa triangular 
Sr fle 

The ol 
stones tse 
thio wih beroene i 4d brent to 


‘This is the first of a series of articles 
on wood turning. “The second will de- 
Scribe in detail how todo simple spin- 
die turning. In preparing this material 
for Portan Sciexce MONTHLY, Mr. 
Hjorth has drawn upon extensive teach- 
ing experience. He is now an instructor 
in the Architectural Laboratory of the 
Saunders Trade School, Yonkers, N. Y., 
and formerly was General Supervisor 
of Manual Arts and Director of Tech- 
nical Work in Porto Rico. 

A weptew Sim, horseshoe is an aid 
‘round the workheach for pict 

pee pepe trary em 


Of the magnet a whole bar of tacks which have 
been spilled ean be picked up quickly.—C.B.V. 


Br wre sickei-riareo hardware or other 
ichel plated parts with « cloth moistened, 
‘with 2 solution of one part sulphuric acid and 


fn its original brilianey: 
Tonger than if abrasive polishes are used. 


the sawdust and shavings. With the aid | 


FREE 225582 


‘Mat Contos for Bath th Mn tl Cosson 
SANTE FE WATCH Co. 


| 
DIESEL ENGINES 


Marine and Stationary 
By ENSIGN DAVID L. Jones, U.S. Navy 
The moet complete, thor 

gach "prctal and 


| Gy 


RINE 
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alti rust hen ful feet driven toa deed! the pk 
ot lovers amd mem ws creat, repair cd appre handy’ tal t ote, 


Literature Pree 
iseruclves Fane 


re Day FREE TRIAL 


{ WACO TOOL WORKS, 
} 542 N. Parkside Ave. 
1 Chicago 
4 Manager, Dept. 3. Please send me all free informa- 
{Son and literature on Red Jacket Amertiis, 
4 Name. 
‘he pow laters an una ei : 
we iigs Satie. $ Aadress..... 
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ALUMINUM 


The mark of 
Quality in Radio 


Aluminum Box Shields 


of 


Pronerenteeletvity, finer appes 
ance, longer life, lighter weight, 
fuse Aluminum Box Shields in the set 
you build. 


Tiree of san 
specified for the Popular 
‘Science Electric Set 


Designers agree on the superiority 
of Aluminum for shielding. It has be- 
come an established factor in radio 
design. 


Aluminum Company of America’s 
standard box shields, designed espe- 
cially for amateur sets, and specified 
for the Popular Science Monthly Elec: 
tric Set, are made of heavy Alcoa 
Aluminum’ with satin.dip finish, size 
$ in. x 9in. x 6 in, high. They require 
no soldering. 


If your dealer cannot supply you 
with standard Aluminum Box Shields 
send us your order and we will have 
an authorized dealer ship promptly 
by parcel post at $3.50 each. You 
simply pay the postman. 

Write for free copy of the hook 
“Aluminum for Radio.” 


THE ALUMINUM COMPANY 
OF AMERICA 
2459 Oliver Building, 


Pittsburgh, Pa. 
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Powering Your Set 
akan pcan 


filed so that it will Gt into the slots in the 
screws. This screw driver is necesary for to 
reasons: First, it eliminates hand. capacity 
‘and makes balancing much easier. Second, it 
prevents the chance for a short circuit that 
Otherwise would occur if the blade of an ondi- 
‘nary metal serew driver accidentally touched 
the shield or any other metal part while in con 
tact with the serews on C4 and C5, 

‘To balance, turn the drums to about 30 and 
set them s0 that the squeal is xs loud as por- 
file." Put the top om shields N3 and ‘N2 
‘Turn the serew of C$ with the apbeial screw 
driver until you find a point where there scems 
to be a radical change ta the squeal—a flutter- 
ing or broken elect” Now pat the tp an Nt 
fin take off the tover of RE. You will nd 
that bp trnng tener of 65 JOSEP come 
to's point where the squeal di Wit 
does ot, turn the screw in C4 a tri, frat 
igpe way and thea the other and agin weadjust 


TYEE my te tke your tine abot the 
‘balancing afd do if just as accurately as pose 
sible. “As you have noted from the description 
of the electric receiver, the ail of 
‘each radiofrequency transformer (Al, A& and 


secondary toil as the condenser st 
lower wave lengths. In 


ito the 


‘course, that the tuning 
the lower waves. Incorrect setting 


wa ting om he et wa, 
tiga citlerence fa capacity males wach a great 
Ullerence t dal setting. 

for instance, get one balancing 

vith a tile too much capacity 
Sod the other with a shade too little. With 
tach an adjustment you may Gnd that there 
= ints om the dal for each bow: 
are ronedy, of sours torent 
{he balancing condensers until the double peak 


tube 


have t ‘et except to turn it on. 
‘off and tune it for atleast a year. 

"The volume control 8 will give you a per- 
feetly smooth, distortionless control of volume 
‘on radio reception, ut it has 0 effect on 
the ‘volume with which phonograph records 
fare reproduced when the phonograph pick-up 

itis plugged is ‘J. However, a special 
Nolume control 


pivansra arena 
playing records for the musical part of the 
a 
ee 
petri leptny 
eee 
tee cane 
pital 
Gecepaeeumemee 
Bapocsastecd 
on oe ee 
Rica Genes 
So eateenee 
eee ree 
Siren eee 
=e he 


[83 of Blueprint No. 79) moves away from the | 


SAS 
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AMERTRAN 


Now Offers 
Light-Socket Power and 
Finer Reproduction 


EFORE you, think of another 
ace, think what these comp 
iried Anarene 
Helge tbs goa youhaye.The ABE 

‘Box will deliver smooth 
pomer pate and flament fom 
Teelighe socket, eupplyingeutici 
volcage and current for pushypull 
WO tubes and all other AC tubes 
fequired ta a modern fecesves, Np 
Batteries, liquids or chargers—0p 
ttentiod of adjustment neces 
‘This complece unit contains Amet- 
Tran designed equipment, with & 
owes eransformec having epersee 
tindings and capacities spe fe 
practically any act 


With an AC power supply sys 
tom or batteries the fidelity of 
Freducion broiahe by the Am 
an Pur Pull ower Ampier 
actually limited only by the 
fection of the speaker. 
fromthe Amer ran ACHE Powde 
Box, the Input tothe speaker 
free from dtortion and objecto 
able AC hum. The energy out 
is Increased expecially a the low 
smustical frequencies, bringing area 
Exelarity at high or low volume. 
‘The amplifier attaches to the di 
tector of the receiver and le (uf 
‘ished with cable and plug vo con 
nectdirectlywiththelit Power Bon, 


‘These two companion units aie 
designed to, work together, and 
with a good ‘tiner and speaker 
‘ill produce a philharmonic or 
Thesera or pipe organ as though 
fsctually present. 


See this new, AmerTran pect at) 
tao he sak Ace 
Sect Seirganeget 
Poe ‘tie 
‘censed under parents owned ¢e eon. 
REA and’ oman be Sold 
‘Somplece wit eben 


AMERICAN TRANSFORMER CO, 
177 Emmet Street - Newark, N, J. 
“Transformer Builders for over 27 Years” 
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No Continuous Breaking Up of Operations 


Because of its unusual and practical design the Delta Handi-Shop has 
‘overcome one of the greatest drawbacks in the average workshop~ the 
continual breaking up of operations. The Delta has a two-shaft motor, 
therefore two tools are always ready for work. Suppose you are using 
the Circular Saw. Mounted on the other motor shaft is the Sanding 
Unit instantly ready for work. Think of the convenience—the big 
saving in time and unnecessary work. There are numerous other tool 
combinations that can be arranged easily and quickly on the Delta 
Handi-Shop as the combination described above. 


Remember the Delta Handi-Shop ie a BIG, __obtainable—every one « nationally-known 
STURDY, PRACTICAL workshop for product. 

home or commercial use. “Tt cannot be We have built real machine-value into the 
hase he so-called port- Delta so that you can do the finest kind of 


he bed of inch work oa it with a 

36 inches long -48 inches People who buy it say that it is far better 
they expected a workshop could be 

"you should see the shop iteeif and work 

et outmanding 

‘appealing 


able shops 
Usaeetion that 
Jong if you prefer—that will not chatter or 
spring, Think of abig, husky, fully-enclone 

Powerful motor with a great overload capac 
ity. Think of every accessory, and there are 
plenty of them, which are of the best quality features. 


If You Are Fond of Good Tools 


‘Send for our illustrated color folder. Sce how ensy it is, with the Delta Handi-S 
to gratify your desire to do more and better work. Sce how easy it is to do those 
things that no shop but the Delta has ever been able to do. Think of the moncy you 
can earn in fall or spare time. How you can increase your profits by fu 

employees with a real shop uait. Lat the Delta help you develop 7 


ee 


Delta Specialty Co. (Dept. MSPI28; 
54 ied Se, Mibwasee, Wis, 


DELTA SPECIALTY COMPANY 


Hina a al me awe your eee Trial Ofer 


MILWAUKEE, WIS. rane 


858 3rd STREET, 


© Tis seat on « endo, tol or eil burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 


118 


HAMMARLUND 
Precision 
PRODUCTS 
Are Officially Specified 
For the Best 


Radio Circuits 
of the Year 


re 


Radio-Frequency 
CHOKE COIL 

special winding and impregnating 
ee ‘minimum distributed eapac- 

for a given inductance and pro- 
vices extremely” high impedance 
to all broadcast frequencies. Dis- 
tinctive Bakelite case. Two sizes: 
85 and 2so millibenries, 


oe Bs 


Equalizing 
CONDENSER 


For neutralizing R. F. circuits, or 
equalizing multiple tuning units. 
Small size fits limited space. Bake- 
Hite base, mica di-electrie, phos- 
phor-bronae spring plate. 


Oy 


COUPLING 


Permits coupling condensers. in 
tandem without exact alignment. 
Rakelite insulation makes the two 
sides clectrieally 

each other. Toug! 
Phor-bronze with: brass. bus 
And hardened steel set screws. 


Write for Folder 
HAMMARLUND MFG. CO. 


424-438 W. 33rd St. New York 
For Betun Radio 


ammarlund 


PRECISION 


PRODUCTS 
——ee 
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Powering Your Set 


ate tied reeks 
mr ies omen 


7 
five ter condensers and the capecty also can 
ie raced witht afecting the toe quay 
UO any appreciable degre. 

‘The condensers C1 to CB sted, ht i 


‘unit approximately Sty to fifty-five dollars, 


ELIMINATING condemers C8, Ch and 
a. ou can save about twenty-five dla 

saving can| ‘using 
sola ai oot arg 


‘capacity is eut down, this 
that it cannot he detected by the human ear. 
‘These various factors have been taken inte 


available. ‘They are ta 

ints. Fised resistances have : 
AER, 2 and RS because the wnit as been 
esigned to work with the electric radio re- 


‘rivera Blacpriat Na 7. You can, of coum, 
Se this power 

tit nth any type tf rio teeve 

iF tries 


power 
it eae 
Srey com steady envoriable 

Your tatters perated receiver may rie 
Bevoltagesdifring from the cctte mt of 
Bioeprst 78. Io any dered Bevolages 
ttmy be obtained by tng at RI'a wre wound 
stance unit Bed with clipe at con be 
Tnoved to change the voltage 

Tang deta of the costrction, wiring ot 

‘the complete oat are mot cea, 

jot what ‘information sou 
a. eter addres: Radio aor 
Porcuan ‘Scere Mowntx, 250” Fourth 
‘Avenue, New York. 


Toy Balloon Improves Blowpipe 


Tilkawes teedy blast FM Base 


aly 


/, 


TRUVOLT 


ALL-WIRE 


RESISTANCES 


Many fans find that by installing 
‘Truvolt Resistances in their cir- 
cuits, reception is vastly improved 
fand inany more stations come in 


Ths because Truvolt Resist 
ances give positive hairline con- 
trol. Their scientific design with 
greater radiation surface keeps 
them far cooler, preventing vari- 
ations in value and deterioration, 
‘APallThaaal Vasabie selon 
‘re Wound Resistances 

for all Radio Purposes. 

Dept. 64-F 


Welte for complete Pree Resistance 
\ {75 Variek Street, New York, N.Y. 


‘rear 
ELECTRA Djtnc, 


A Super Set Using 


VICTOREEN R.F. 
TRANSFORMERS 


Frat 7 mn 


Transformers 


The 


EORGE Wi: WALKER G 
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te Millions of Star Blades 


have been used by able 


mechanics 
x year more me- 
chanics choose Star— 
the blade known to 


them as “The Best” 


FOLLOW the CROWD 
You can’t go wrong 
buying Star Blades 


QO dARTERS Jr HACK Sy Star Blades ' 
we Sters.me Cover the Yorld 


STAR HACK SAW BLADES 


MIDDLETOWN, NEW von 


© This seal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF 5 
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Home Movies 


Easy to Take—Easy to Show 


great thrill of 
ing Your o1en movies=movies 
of friends you love, of places you ko 
‘movies of your own dear children, 


the product of fourteen years" ex- 
perience in the manufacture of 
Amateur motion picture equip- 
ment. Ask your dealer for 
‘onistration o write for free booklet. 
‘The DeVry Corporation, Dept.3-P% 
U1 Center Street, Chicago, Illinois. 
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A Small Plant Stand 
Anyone Can Make 


A SMALE ornamental plant stand of 
the type illustrated can be made 
‘easily by the amateur woodworker. 

While stands of this type can be any 
size, one 1¢ in. high, 014 in. across the 
top. and 8 in. across the base will be 
described. ‘The wood is all 7% in. thick. 

‘The core block, which goes just under 
the top, is inscribed in a 634-in. circle. 
Draw ‘the circle and, using the same 

ius, step around it with the compasses, 
and connect the points with straight 
lines, ‘Then. saw out the hexagon. 

‘The six pieces that are to form the 
base may be beveled in one length and 
‘cut into sections that measure on the 


How the sides are cut out and assembled nd 
the top is trimmed with a stock molding 


outside when finished 34 by 4 by 1834 in. 

iy suitable design may be cut out 
with compass, keyhole or fret saw. The 
‘one shown can be produced by boring 
tro £¥¢in. holes and cutting out the 
remaining parts with a small saw. but 
the work must be firmly held in a vise or 


tion in the vise, apply’ liquid glue of 
‘good quality, and attach another section 
with two oF thre small brads. ‘Make 
three pairs in this way. Now, keeping 
the core lock slightly below the op, 
glue and nail the parts lightly together, 
After the glue is hard, sandpaper thi 

face but do not round the edges. 

‘The top is @ hexagon inscribed in a 
9%¢in. circle and is either nailed or 
serewed from beneath the core 
Avstock molding is_ fastened 
the top. If an adjustable miter box is not 
availabie, a small miter block may be 
made for cutting the angles. 

If the stand were made higher and 
somewhat larger, the core block might 
be lowered several inches and the top 
hinged, to make a lady's worktable. 

Tt made of hardwood, the stand can be 
stained and varnished or finished with 
clear brushing lacquer; if of softwood, it 
can be painted with colored brushing 

A. E. Esa. 
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Out of Work-- 


Got a Foley-- 
‘Now Making Good Money! 


Sore are Bed ob the Paley out roc 
‘atce and faster than hand-hied 


‘matic 
SAW 
FILER 


You can have a steady year around busi- 
ness of your own with a Foley, Be 

‘own bots and make good mone 

fae for arpa *, wood. 
working plats, 


rw and homes 


put the saw in y an 
fwiteh. The Foley files and 
‘saw automatically. Moret 
fas fast ax hand filing, Ne 

Saws cut fanter, cl 
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I madeitwith m: 
- UDTO . a 


A Real 


Shop 
That Makes 
Real Things 


‘An Adoanced Development in Home Craftsmen 
‘Shop Equipment 
You! Can make things too— Every man loves 
real equipment with which to bulld and repait 
‘Binge about the bose gad shop. Woodwork 
equipment was very expensive lege aad bulky 
Now, anyone can Aled to ovn oor Craftsmen 
Shop. Cabinet-makers, Home Craftsmen, Car- 
peters, men who use ony thebestof eal 
Rave pralted this shop which is the resnlt of pe 
ection in design and precision. “Make things the 
should be made, with tools that make 


nts on our equip- 
ble Circular Saw. with Miter, 
ide and Depth Gauge. A 34 Horse Power 
Universal Motor, a Tilting Table Jig Saw. A 
and more Precise Lathe, with a 10-inch 

swing and 34-inch turning eapacity 
‘See and use this Shop at our expense. Take 
advantage of our 10-day free tral. Send for 
our literature, Mail the coupon below today. 


UP-TO-DATE HOME CRAFTSMAN SHOP 


INDIVIDUAL HEADSTOCK 
an! moxar "ens 


= 


© This seal on «radio, too! or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare & 


Announcer of 
Features that Count 


As fast as you improve a 
machine or method of operat- 
ing, a VEEDER announces 
the outcome—in output. 

It reels off your progress 
jin new developments, in terms 


of added production—~per day 
ot hour, 

You leaye behind old 
production - standards when 
you look ahead to the higher 
records that any machine can 


make on a 


a 
HBiEcs if & 


speed, making it 
specially. suit 


able for 5 
ble or tee. 


tyacts Price $2.00. (Cut 4/6 size.) 
Small Rotary Ratchet Counter, to register 


Fecprcating, movements of small max 
Sina 820, 
The Veeder booklet shows in- 
Htraments that count eoery- 


thing on earth.” See them— 
by sending for the book. 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn. 
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rr 
5 
z 
i 
i 
é 
i 


‘Tour legs wl be eoongh. ‘The op shoul 


ud 
i 
; 
i 
| 


i arc Cio etl reall ie sly 
et be bold tortie tap being 
"eid commie Lag neces Hf Fou ote 
Minosdwoningyotnay se the whole 


mortise and tenon joints, but it is 


HET 
ann 


posible, 
‘The planks forming the top should be ited 
together as tightly ax posible and “planed 
spoath: When the bench is tise the top 
should be given one oF two coats of bold of 
and the framework painted some attractive 


‘The leg of the blacksmith’s bos vise extends 
Lertemeon te cans 
RTS oa Gere 
serene weet 
Fopsieres 
y; 
a a 
pe eee ee 
Soeenes 


I 


between the two beaches, as one often finds it 


How to Lay Out Your Shop 


(Continued from poge 92) 


stakes, anvils and other special tools for the 
‘ter of metal workers. 

“Another method of holding stakes is shown 
at BI ie perhaps the oldeut and best method 
fall, if you have room for it. A large log or 
Stump of haniwood—maple or beech is fas 
{ened to Uhe floor f the irons, 


sith ange 
Ta'the top of this log, whic iv about 30 In. 
Pert ots to tthe tapered” ends the 
Dering slots to ft the tapered ends of the 
akes and. hold them ‘Semly’ for hammer 
‘work, This isthe most olscets and inexpen 

“takes for making ble 
toetal woekery wh live in 
the country have several ofthe logy set fn the 
ground in some pleasant location outside the 
Spree tes orc the summer. hallow 
hallows may isa be carved inthe top of the 
igs for embowing brea forming moons and 
™ SUC ta shown the common method of hald- 
ing. stakes or anvils in a heavy ‘vise This 
torthod ins the one advantage of along the 
wrrker to tip hie stakee at various anges 0 

ithe work 


Keto of shot leathe f pipe and round ot 
junk 


sue steel bars oom the unk yard extremely 
vet 

“A. regular stake holder mounted on, the 
bench tp is shown at D, Fig. 2. These hollers 
ae often sold with sets of stakes, "A piece of 
thin leather slipped between the stake and the 
hholder tends to make the stake hold. more 
firmly and lessens Uhe noise somewhat, 


ETURNING to Fig. 1, you will se m rack 
for stakes back of the bench for heasy 


ng maker 
tea out $s we tthe wal tha 
gn 185i wide, to the wal 
"are formed. ‘Metal’ washers should be 
Placed under each screw hod. 


the bench top oF bench plate 
Jae, Above the bench shes be 
fad shears of tiomer's mips 


is worth remembering that wooden tools 
are. much. esl by" the profesional metal 
trorker, as they lave ne mares that may not 
recuily rem ved or worked out later on 
save tema are sound special 
oc of versie oF coppers has 
he bane fr ight went on ees at 
should be bui “aly ithouge of el 
iighicr wonstrction thatthe other bench. 
Stabe dhocoon were geno 
tion that accompanied the frst artide 
{his series but the ste cat be varied to aut the 
Shep space. The (Contd om py 1 
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How to Lay Out Your Shop 
(Contin rm ae 120 


Iieight from the floor to. the bench top is 
planned to suit the convenience of the worker 
When seated at the beach—usually between 
2 and 31 in. 


HIE, four legs may be made of & by: 4 in 
lumber, the other members of the frame 
being 1 by 6 or 1 by 8 in. boards, ‘The top 
preferably” should, be of hardwood. such as 
maple of beech, 2 in. thick. A semicircular 
pices sully cut out f the front ee othe 
about 3 in. deep and 16 in. long. This 
rele the bench pin, described last month, to 
he mounted, us shown, convent 
‘apron or © 


| 


Tete ie hathet sin, THE ey ol ee 
ine leather or one of the durable, simooth 
leather substitutes used for chair oF autoro- 
bile eusions, Small hooks are arranged under 
the bench so that the skio will hang baglike 
tunder the bench pin and yet not interfere with 
sawing the work. 

‘On top of the ben 


Aon of « Bunsen bur 
aoe of the gus blowppe, ast dota 


my own shop. 

A very small pai of jeweler's snips or shears 
i hang the Font right lego te bench 
is a good plan to 


the demountable kind, which may be clamped 
tothe front edge of the bench when needed 
The tool ruck nt the buck of the bevch is 


shoul be il ant the 


Trhe foot power polishing machine, lao de 
seribed last, ‘shown on the extreme 
right. On. the wall back of it are bung the 
Various emery wheels, po 


srhcels, and wie serach by 
ing n 


ALTHOUGH net shown oe ely 

necessary, a blacksmiths anvil weighing 

5 to 150 fb, solidly dona beavs 

Such anvils are best 

tree trunk, 
soll 


black: 
‘not possible, the 
to the floor’ with 
Ns metal worker ean 


ar 
Pee 
Sagres econ 
Pa dee Son 
epee Oa rte 
mtn tots to 
pater 
Seovtnie RRs re ce 
Sekine beeen 
scehairwnemanis 
eects 
Sree 
cktiebatate 


‘The fourth article in Mr. Thatcher's 
series will appear in a forthcoming 


the | 
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eYANKEE 
NowI555 


A finger touch on 


Ratchet Shifter 
gives any one of 
five adjustments. 


Drilling out bro 
fen stud bolt in 
valve cover: This 
ingenious." 

ee Drill docs 
‘what others can 
“and saves time 
and labor, 


Handle goes back 
~but drill advances 


ACK of room to turn 
the crank doesn’t 
matter—when you use 
“Yankee” Ratchet Breast 
Drill No. 1555. For, when 
set on DOUBLE Ratchet, 
any slight movement of 
the crank, either back or 
forth, lets you drill con- 
tinuously 


You get speed with accuracy 
—because you can feel your 
work, conirol it, and know 
what’ you are doing all the 


time. “ Nothing need be re- 
moved. No lost time. No lost 
motion. 


The five ratchet adjust- 


“YANKEE” 
Ratchet Tap Wrench 
iy eed 
Makes askward jobs 
‘easy. Where complete 
turn cannot be made, 
simply pull out sliding 
‘crossbar to end pos 
tion, Right and’ left 
ratchet and rigid ad 
Fastments Price 8185. 


Nonru Baos. Mr 


ments shown above, and two 
speeds, make’ this ingenious 
“Yankee” the handiest and 
fastest breast drill ever de- 
ned. 


Speeds can be changed 
stantly without removing dri 
from work, Just shift lever at 
base of hub. 


Ratchet Breast Drill No. 
1555 (Illustrated), 3-jaw; Ni 
55, 2-jaw. Hold 34 in. 
Drills. Ratchet Hand 
Drill No. 1545, 3-jaW; 
No. 545, 2-jaw. Hold 34 in. 


Yankee” Ratchet Hand Drill 
30, with five ratchet 


Desiges. Everywhere 


SSt"Vantiee™ Tools 


Cicieney and drab 


+ Philadelphia, U.S. 


“YANKEE TOOLS 


© This wal on 2 radio, tool or al burner advertinement signifies the approval of the INSTITUTE OF STANOARDS. See pare 8. 
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Nickel Steel for Bind Saw Toughness 


S Band Saws are made of a 
alloy steel to insure 


strength, 
The 


chan 


and improved wear- 
will hold cheie vem, 
more feed, and do 


other saws thar cost 
ust-as much. Specify 


~ 


Vv © 


SIMONDS SAW AND’ STEEL COMPANY 


"Te Sane Mae’® 


Fitchbarg, Mass. 
BRANCH OFFICES AND SERVICE SHOPS IN 


Establied 1852 
NCIPAL CITIES 


“Takes only a minute— 
lasts all day” 


Toothbrush — razor — Stacomb. All 
Bart of fetting fend for a naccensful 
vusiness da 


‘Men of affairs rely on Stacomb to 
just the right set to their hair. To 
‘ord 


To counteract dandruf, too (Stacom’ 
supplies needed oils to the hair—where- 
far water dries out the scalp). Try 
‘Stacomb yourself—free. 


NEW LIQUID 
Stacom 


Siandard abersrons, Tae 
Bépeka 110 We lath Se, New Yor 


FREE. Send me sample of Seacom 
checked New liquid form (Cream form © 


Name 


Aasdee 


© This seal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8 


| Evang ONLY $1682 MONTHLY 
If you want financial indepen- 
|“ dence read the story “How a 
Big Load Was Lifted from 
Harry Wilson’s Mind,” 
‘on page four of 
this issue. 


March, 1928 


The Exterior Setting 


con brackets. The window has shutters 
fees, veining rs nes in 

tack, at right angles to the wing 
house, the garden is bounded by a clipped 
hedge with iregular “Hower planting. set 
against it; and Just before the hedge en- 


‘profwsion of 0 
high enough 


shut from 


in back of the seats 
ough to screen 
‘orchard. 


GO UCH forthe writen deserintion. Now 

Jet us make a rough sketch plan—just a 

ew hastily drawn lines to indicate the general 

‘arrangement, ‘The essential elements of the 

Fung ae ened at inthe Tower 

tration on page 94; they are shown rearra 

at B with the idea of making & 

icture. For’ the sake of the co 
we added tree at the corner of 
‘Next itis desirable to. make 


‘Them 
call fora litle more painstaking attention 
Tian i+ needed in the constrtion of a ine 
net auch ax that described ina pre- 


ious article (December, 1087, issue), "As 
| the, various elements of the setting are in- 
| dividual pieces, they will have to be set. ip 


‘intend of in the self-supporti 
| os es 


ts 


rough the proscenium a 
‘and openings into, the. ba 

mportant function of the model. Whea the 
ndostre has been worked out in the model, 


the scenewright can rest assured that his 
actual set will be “‘eye-tight,” provided the 
Stage model cruratly colt 

fs juialing an exterior set It is always best 
to handle the work in free, d 
Even at the best the outdoor 


to accept & co 
art, esperially the art of an amateur. The 
best that the scenewright can hope for is to 


pag ter ants 
perience tae ogee ee 
Sui 


ce simplicity, showing his tree forn 
{i frankly angular outlines, and painting his 
feiage in mass rather than in detal. 


N THE actual construction of the 
setting I find that bung paper Ss gain 
‘wal economy. On page 94 are shown the 
‘oro cutout tree forms. ‘The sane 
tethod can be use forthe frame of a hedge: 
For work of thie sort it is often better to 
double the thiekness of the paper, oF Use an 
‘stra heavy. building paper. 

Tr designing a set the eenewright must keep 
in mind « plan for lighting i In the probe 
em which we have been dicussing the back 
drop can be lighted from the line of the hedge: 
the tree at the corner of the house will lend ita 
upper branches for the concealment of these 
Tights; and the hedge itself wil serve to hide a 
Sting of Boor lights 

“The scenewright rust realize that in an 
terior setting the lighting will bg his chiet 
{o the illoson of space. “He mast plan for it 
from the start. If ft has been properly worked 
‘out his setting will come to life 


terior 
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Dowel Sticks Serve , 
oa 
y 
piquant quality that  m fe 1 
‘spent in learning to play it well worth b } 
instrument on which to practice, but that 
isnot difficult. Any handy man can make 
Milli 
trots sapere s 
tne end) by #554 in: one end. 3g by 
Tins and one ad 349 4 by can t be \ 
| Wrong 
| 
Join this Multitude of Happy Shavers —but Don't 
Switch till You Let this to-day Test at our Exe 
pense Prove Our Case to You 
GENTLEMEN 
| Rarely a a new product recived with They told 
chins hay rected Palme at 


led xylophone and details of the 


fhammersand the method of supporting Res 


press (screw to prevent 
Splitting. Use a center or a Forstner bit, 
Drill'a ¥4-in. hole in the top edge 
vertically above the center of each large 
hole and a slanting, hole at each end. 
Assemble the box with 11(-in. brads. 


ores maple 
au somewhat longer than 
or otber 
ermanent piteh, beginning 

th the lowest note. ‘Make a key sharp 
by cutting from the end, or flat by putting 
asaw cutin the sharp Kets with 


put use neither shellac 
Cut a groove in the upper edge 
piece to receive the cord. 
ds of the hammers may be made 
of a 34-in. dowel and the handles of a 
jowel. 

and finish the box as desired. or 
not at all, but do not touch the top edges 

ith oii or wax, for the last 


thing to do is to glue ons piece of felt to 
cover the cord CsA Ke 


Literally millions who have tried it 


We been won tom Tester ‘metiods, After 129 formulas were tested and 
ost of them accepted our invitation to feiected came the shaving delight youl 
ave ten days “on ts” before they made  KAOW when you get your free tube 
aewitche 


That test does the business. That set- 
tes all doubt. 2 ys of perfect 
shaves very few ever return to old meth- 
‘ods. Won't you, too, give us a chance 
to prove what we have done for you? 
Just mail the coupon for your free test. 4, 


The 130th Formula Won 


Palmolive Shaving Cream isa triumph 
of one of the work's yreatest soap. lab 
oratories," Sisty-five Sears’ ‘experience 
Stand behind that name 

When see first set out we sought the 
advice of 1000 men on what they thought 


creamy fullness for 
10 minutes on the face, 
Strong bubbles hold the hairs erect 


fects due to palm and 
ve oil content. 


Now Send the Coupon, Please 

We take the risk—not you. We under 
take to please you 
shaves. "The cou 
venience, Won't 


10 SHAVES FREE 


and a can of Palmolive After Shaving Tale 


oye! 
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an egg-but not 
a battery 


pare Sal 


Tiere isa't ch ditercoce 
in the size or shape of battcrics. 
‘And you can't tell how good 
they are before you use them. 
AF you could, one element 
alone would win your 
ence for Burgess. That element 

‘Chrome is the pre- 

servative that maintains an 
ibundance of unfailing energy 
in Burgess Barerieslong after 
mostdry cellscease rofunction. 

‘The black and white stripes 
are individual marks for iden- 
tifying Burgess Chrome Bacter~ 
ies. Buy them for long lasting, 
dependable performance! 


BURGESS BATTERY COMPANY 
Geer Sale Ofer: CHICAGO 
Conadion Faire wed Ofc 
‘itgaa Falls vod Winnipes 


€ 
BU 


RGESS 


FLASHLIGHT & RADIO 


BATTERIES 


© This seal on a radio, tool or ail burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See page 


How to Care for Your Tools 


(Continued from page 86) 


"The edge of a chisel should be ground 
st aa pel 
ah rk saa 

Sms Raveg"aboee tae Foote sig ot 

= tore c e Fce @ 
ep aa yg 

Pua: 

ee 

a 


the eutter 
iat Ifthe wel sony tring rar ihe 

‘Keep the tool moving from right to 
Grled anil the utter fin its Correct. Te 
{ation to the edge of the cap iron and a wire 
slg may be seen the eatire width of the tol 


re rep oan ses 
Rote ee 
pee, Dek isre has aiaaes 
akratn fares Dow tre eben 


fasten it, as at J. Grasp the iron and cap in 
‘oth hands as at K; place it across the stone at 


cag Sree is 
a a oto 

3 tain this angle, rt 
teria Mere i ate ores te 
rete ee 
Sree cr 

iri, Canreria a 
Se prsainkary teen ee 
cer will be justified in making circles and figure 

Afgan 

Seti Te ceo 
ton a eee te 
ip be oi 


the dal tng 


aasat P. 
Perhaps the top side of the cap edge may 
have become rounded use as at Rein 
‘which ease it should be bent back and filed to 
the se carve ots oer cap i.e care 
that the elge is re with the sides. 
Note that the file at P slants down to make a 
thin edge. Place the cutter and the exp iron in 
Position as at Sand with the corner of a 
Chisel press firmly against the outside of the 
joint, ‘hich will force the ‘of steel 


Into perfect contact mith the face ofthe eater 


Fig. 4)an ogy oat may be reine, Outside 
tay be ground on ‘heel by 
{ming the hand ax at B and whetted by se 


ssime method as at C. pre 

"The scraper prepares a planed surface for 
the sandpaper by removing the minute ridges 
between plane strokes: it also supplements 


the plane in smoothing crosgrained places. 
‘The sharpening of a scraper isa knack to be 
Place the sera 


a 
tack wi the edge of the 
Scraper Pint the buriaber 
itsel down, keep it aquare with the edge, 
snake one lights Grm stroke upward. Begin 
At the bottom and make x beavier trl 
Koop th anges shown scythe sane 
Win one Tespects pus the burnshing to 
‘rh the thumb fn aucha way ax to folie ie 
Bishown by the dotted line. This wil turn the 
trmer or edge of the seraper ain the ena 
Siew D. Ail Your corver tay be sharpened, 


TE RE gags as een sap cone 
fully i should cata thi, clean shaving 
wie a te yorker as neyo 
roduce, but i powder Lt 
ning has been a faire ‘hi ay’ be the cate 
ifthe edge han been turned over to much oF 
Bw a be dl Hn iter ee 
remedied by laying the scrape fit on 
the bench und rubbing the edge down aa at 
Carey: the,burnaher at each nroke om. the 


corner "Then repent the proces of 
{irning the 

the cage has been turned to far the dex 
fect may often be remedied by carrying the 


setae fe era bo 
ben ieee 
fee ges ee 
a tn red 
cdaemeeceeetrnsieg at 
ot re ee 
iar de ced nd 
fiir gel ae 
rea 
eae 
gait aan a A te 
a le Cer 
potas 
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How to Care for Tools 


Save paint and fuel 

sua enwe a i 

San tat ate joe 

a “Sie tig Sometvarteantiasies sani fekcie'sa uisems ood 
wThccoutscayatak ome rhan 28 teresting photographs 


Boat ect mie We Tll senee bore with Creo-Dipts over old siding 
Se sage 
dint” the saw, or to make the teeth of uni- home! Lay Creo-Dipt Stained Shingles roof covered with Creo-Dipts 
Pee en i tokens sa OE 


the Creo-Dipes require very little care. graphs showing other old homes re~ 
ae 8p et In 5 to 7 yean—the Seancifed in this same wa 
‘at Band a cromcut mas at F. more than pay for ti parsaimincr Ae 
nd Tabor Creo-Dipt Stained Shingles Tor all 
The Creo-Diptr rave fuel — most types and sizes of new houses, Mail 
enersetinate 15% toS%—because the coupon now for 28 inverting 
they add an entire new coat of insula: pictures—many of them reproduced 
opebgr nay yee fon apsiact winter coll and summer fs fallelor, 

SS lng ei ee a we Gession CreoDipe are coried in 

erneat oe etna he CoreDips st paint because mock by leading loner dealers eve 
tie "shull ‘he eed tan aie, peaing Creo-Dipte are aclected, straight where; for 20 ary prominent wreh- 
toward the nf the mf hat degrees pacelectstchigis wetterpentad — lemendiaticgicrvesdonel tem, 
with the sa blades aH ors geeral par fn advance by exclusive CreoDipt Look for the name Creo-Dipt on each 
nny mechanics however point the fle toward process, Their ealors grow more laced there for your 

the handle. " pleasing with age. 


TURE shoul aod at at F to ve eats 


‘each tooth “hook.” which isa large factor 
of the “sweetness” of the cut. 

‘The writer prefers to earry the fil level as at 
J, although many prefer to lower the hand 


ile as thown by the dotted ine: This aplirs Skedia d J hing lee 


to cuttingoll saws and rip saws i 
both sides but in ever cate the teth shal 
eof uniform length. be attained by 
etching the glint of Tight om the end of the 


touched by the fle when 
Jnting tem Remove ebout half ofthe 
fom cht nth fromthe fst soe snd hc eat 
the ay ht ats 
ow 9 surtace 
and cary « fat fe or whetstone from handle 


fading oe Dy enmtng 


fara te area te de athe Now. nen, 


rors 


© This seat on » radio, toot or il burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Sitin with your 
favorite orchestra 
Wonderful teacher—the pho- 
en Now bicatiee 


to play. You can acquire a master 
style by studying your favorite rec- 


ords with your 


Bu 


True Tone Saxophone 


‘You have a natural desire to ally 

‘music. Don’t starve that desire. 

lop it. We recommend starting with 

8 Buescher Saxophone because ic i the 

asiest of all instruments to learn to play 
fand its music is the most beautiful. 


‘You Can Teach Yourself 


HE you can wh 


‘week: Your proses fil 
“Vou nnd surprine Your elena. 


| Barina en 
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Simplest Flying Model 


‘by 12 in. bamboo, 
led into the od pain ofthe onelage 
td the ob cod int shel diel verily 
ough the fuselage 36 in. from the tail end 
The Bac Ay 38 by Sf in bane 
Fare it nt place, cover both is of the 

der with bamboo paper and give each s 
‘ne coat of bamboo vara. Tvisn of the mar 
fit with a razor blade 

“The main wing i of the single-surfae type. 
‘The spars ane $a by. 34 by 24 in. white pine. 
‘The rear sper ix bent at the center until the 
canis are 1b. higher than the center; the front 
Sur abould be bent until the ends are 134 in 
ince than the eter 

White pine is beat in the same manner 
bamboo, but should fest be soaked with water 
AU the point where the bend sto ecru 
‘There are seven bailoo sibs 3p by 36 by & 
in. They are bent in a curve, the highest part 
af which is located coe third the nib length 
{rom the leading edge. ‘The seater rib should 
Se rary fa the ters bent abt 
in. Phe ribs are spaced 334 in. apart: Puta 
‘top of lor on the spar and bind each sb in 
place with four wraps of silk thread each way, 
“The tips are Sy by 5g by 8 in. basnboo amd 
atend $ in. beyood the ends of the pers 
‘They are hound to the ianer edges ofthe spars 
‘with sk thread and glae 

Alter the wing in aveabled, true it 
allow it to dry thoroughly. Cover the frame 
fn top. with bamboo paper and apply two 
cats Of bamboo varnish, 


Start bending at the 
center of the wire, making two bends straight 
‘down 34 in- apart. ‘Go down 1 i. and bend 
the ‘such that it will mect 


made, a3 
‘The propel 
white pine 's by 134 by 8 in. Draw the blade 
‘outline and eut the block ta form s propeller 
Blank. Drill a }g-n, bole exactly in the cen- 
ter. Carve the back face of the propeller con- 
‘cave and the front face convex. The contour 
‘of the blade’s cross section should be such that 
it resembles a wing curve. Sandpaper the 
Pepe tg month Bath and balance car 
lly oi il not eben when trsing 
‘propeller shaft is made of bicycle spoke 
284 in long. ‘Turn a rubber hook at one end 
with a pair of Lead the shaft through 
the bearing and put on two washers of capper 
with gin holes Force the propeller onto 
Trestafaed thes te ‘pat 88) 


DEAL AEROPLANE 4 SUPPLY CO. te 


EDWARDS ™53a= 


LAST LONGERLOOK BETTER 


“SETT" Coe 


SEA ARTS GUILD 
738-N WINNEBAGO ST., MILWAUKEE, WIS, 


‘An Authority Tells How To Buy, Install and 
Operate A Radio For Best Rewulte 
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Carpenter's Level Used for 
Sighting Long Lines 


‘unming foundation lines and silat work 


JN,SETTING foundation corners tor 
tenall buildings and in grading, ditch- 
faa oot lee linet have foend tal 
simple tripod made as ahown. Tt supports 
‘carpenters level equipped with sights of 
the type that can be obtained in the larger 
Ma make the tripod the low 

fo make the tripod the following parts 
are required: 3 legs A, I by @ hy 2b inet 
T backbone i, & by 4'by £6 in.; 1 eross- 
Piece C, 2 by 4 by 2h ins Llevel rest D, 
Toy @biy 30+ 1 llr piece By 1 by T by 
24'in,, and 1 filler piece Fy 1 by % by 2 
in. —Gxonox W. Rove. 


Ix makina small parts for models T have 
found useful old safety razor blades of 
‘a stiff back. ‘These are 
shipped, eround and fled into 
various shapes tos 

moment, the back being 


Simplest Flying Model 
(Consinuat frm pave 181) 


seg nga 
seieieasaete 
3c | a 
eee 
rubber. Led the rubber from the propeller 
eecgtecats 
Scie eee 


‘To fly the model, press the wing saddles onto 
the fuselage and loop a rubber band over the 
wing and under the fuselage. 
fedge of the wing will go abo 
propeller. ‘Glide the model. If it glides heavily 
{o the ground, move the wing forward. It 
shoots up sharply and stalls, move the wing to 
the rear. Adjust the wing until the’ model 
makes an easy glide 


ISD er hk i ee 
Hiei maeranets bik 
Folder, "After the move! i coretiy adjusted 


it may be wound its full number of turns, bout 
+400. 


‘This model will make beautiful long lights 
consistently and go up to a high altitude. 
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Razor Putt 


Disappears | 


when beards are softened 


this Small Bubble Way 


for the 


your whiskersin a 
scientific way 


KIN sensitive? Beard 
tough? Forget it, 


i, quick 
tha pts 
mes ff clean tad smooth... without 
Faaoepall sting or ear 
‘Alceady milions have adopted small bub- 
later Thowsands buy det Frome 
read like wiki. 


pp ng! ‘the 


rel 
seven-day trial that Jocsm’t cost you a cent. 
See detals in coupon below. 


ORDINARY COLGATE 
LATHER LATHER 
Pomierprph om. Une srin vt 
De cect hans Dew nn nee gf Coe 


Mieerimunl ef eon 


Small Bubbles did it 
No other shaving cream is like Colgate’s 
Hester cn oie pect eayerreie: 
ei wo ble, the imate atinment 
coon biel ot asieen erecsomee 


that water, and not soap, isthe real softener 


of your beard. 
Thus Colgate lather is designed to absorb 
more water =. to scientifically drench your 


‘Men, it's shave with a smile! 


ard with mitre ight the bv, where 
the rave work is donee 
small bubble” ie For small 
babties bold more wate They cary it 
Cone tthe bre of your boone 

“The minete you lather up with Col 
two things happen. een 

1, The voap inthe lather bretka up the 
cil fn tac covers ach bale ++ uit 
‘uiely vay 

2, Then billions of tiny, mosturetaden 
babes sep down throagh your beards 
cow aru ech wher os oak of 

‘Thue poet whiskers come off clean and 

"No rasorpull "No stinging and 

i 

‘Youve never hada shave like his before 
‘You've never known such comfort. 

Please don't take our word for allthis 
Mats ea peove what we my 

‘Compare Colgse's for caren dey vith 
the shaving creat in our bathroom how 
weil ceeflly wand the expense Peas 
Malcoupen 7. owl 


FREE OFFER, MEN! 


© This seal on a radi, tool or oil burner advertisement signifes the approval of the INSTITUTE OF STANDARDS. See pags 8. 


120 POPULAR SCIENCE MONTHLY rc, 19 
RE nl 
wn | Plumbing Hints for 

Sent for Home Owners 
Water Heating Coils 


By Hen Wiusams 


| PQY FLUSHING out the water-heating 
coil in the fire pot of your house 
furnace of boiler and by keeping 
a duplicate coil always on hand so that 
speedily installed in an emer- 
an forestall trouble with this 
uur plumbing system. 
fare several reasons Why eve 


m0 ppluinb 
‘Coils are made in various shapes and in 
both iron and brass. ‘The writer recom- 


0 Jt o 0k, Your cha of 0 mageeent now Ar ed dak Loe | 


malvie ad dee 


Te a smoath interior pasage 

jrass pipes and fittin 
fare, of course, to be preferred. ae 
better to install a small coil that 
liver hot water in the coldest 
se the gas water 


i ssroutl alts, prone 
wheel-handled compression stop cock, o1 
FANCY Woops : | the cold water aupply to the hot water 


so asta aa tank, Then, when the coil does break, 


ipa Mead gens st 
Si ny Won inn. | | Reems a the water can be turned off at this point, 


Tastall a gate valve in the return pipe 
between the coil and the tank, wi 
wheel-handled be in valve 
the line on the coil side of the gate valve, 
Use this frequently to flush out the li 
ment in the coil by closing 
and opening the drain 
idea is to attach a hose to 
this drain valve and wet the ashes in the 
ash pit before removing them. Be sure 
to close the gate valve to get best results 
| in flushing the (Continued on poge 131) 


FR eS ee Se Ee rr er ee ee 
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Walnut Shell Made into 
“Comicull” Elephant 


By F. Cuarxe Hucues 


FEWoddbits 
of material, 
a few minutes of 
Hime, and a ithe 
patience are 
that you need to 
make’ the Tittle 
elephant shown as 
this month's 


shell and a thin piece of 
wood that is a little larger than the 
walnut so that it may be marked and 
shaped to go between the two halves of 
the shell, “Cut the wood to the shape 
shown and glue the two sides of the shell 
to it, Make the head of thin wood and 
cut out each leg separately to fit against 
the sides of thee 


othe head. Paint as 


and gl 
reali 


Water Heating Coils 
(Continued frm pas 180) 


call and then be earful to open the gate 
valve again to insure circulation from 
the coil to the tank. The flushing will 
prolong the life of the coil. 

Under no circumstances should valves 
be installed on both coil connections, be- 
cause the closing of these valves would 
create a steam chamber that would burst 
Yfhen the fre became intense and proba- 

ly cause serious damage. 

Get a duplicate coil and tie it to the 


to the beam ready for the next emergency. 


Tne ataxrva small parts for models Thave 
found useful old safety razor blades of 
the type having a stiff back.. These are 
broken, chipped, ground and filed into 
various shapes to suit the need of the 
moment, the back being retained as a 
[2eate-S: Bacay Wien 


‘The ears may be made of bits of leather | 
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See LP ae's Book, age 13 


& 
[E GLUE 


HANDIEST TOOL IN, 
YOUR WORKSHOP 


AGE’S 


131 


‘TABLE DESK AND CHAIR 
See LePage’ Doh, pages 13 nd 16 


Here’s Le Page’s New 
Home Work Shop Book 


—Handed to You for a Dime 


A book that cost us 
$3316.57 to prepare 


Contains complete, easy-to-follow direc 
tions for making 20 attractive pieces 
of household furniture 


‘Any man handy with tools can make these 
handsome, useful articles right at-home 


ture was designed for LePage's by 
ney iam W. Klenk, nstroctor. it 
Woodworking, Central Commercial and Manual Train: 
Ing High School, Newark, N. J. Assurance i given that 
‘ath article and the directions for making i are perfectly 
practical, 


‘The directions for each are given in three parts, 
samely: complete dimension drawing of all the arti 
Simple print ons for making given step by st 
from start to finish, and a photograph of the finished 
article, ‘Suggestions for suitable woods to use und dires- 
‘Hons for the best ways to finish each are also given. 


‘The photographs shown on this page show the please 
ing restlts you ean obtain for a few evenings! fan (no% 
really work) during the winter. And in addition to the 
‘artis shown here, the book includes the following 16 
‘articles: Occasional Table, Spanish Ship Model, Folding 
Sowing Sereea, Femery Stand, Tilt Top Table, Piano 
Bench, Costunter, Priscilla Sewing Box, Cedar’ Chest, 
Gard or Conscle Table, Turned Bench, Dressing Glast, 
End Table with Book’‘Trough, Foot Stool, Hack Rest 
‘and Hanging Book Shelves. Where else could you get 
Complete directions for making all these things for only 
$0 cents? 


Send 10 cents for this NEW 
LePage’s Home Work Shop Book 


Over 40,000 copies have already been sold. Just write 
your name and address on the coupon below, tear it out 
‘nd mail to us today with 10 cents in coin or stamps, and 
e will at once send you a copy of LePage’s New Home 
Work Shop Book, postage paid. Address LePage’s 
Craft League, $92 Essex Ave: Gloucester, Mass. Tear 
‘out coupon now so you won't fonget it. 


Vispcas Core rcv, 7 
[ BREE: STORES, sr ' 
| _ estenen:, Bock le fd 1, gets faci U 
Shop Books” Piease send'n cony af this book to 


1 
1 
| 
=| 
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New- Different- Better! 


The New BRIELLE B. A. MOTOR 
will revolutionize the tone, 
© quality and volume of 
your speaker 
Look at this unit. Operates on 45 to 
800 volts. Requires no output trans 
former. Handles the output of 
existing Power Tubes direct through 
its own coils, without distortion. 
Notice the direct magnetic path— 
producing great sensitivity. Note 
the broad laminated pole face and 
large armature surface. 
Experts say the New Brielle B. A. 
Motor is way in advance of ordinary J your 


design—sturdy, simple, yet unusual- Jit special, Vibrer — 
ly efficient. {he materi and comic rg, 


Keser requis only 
beat is 
ie eenine sola 


ides, 


Think othe how mas 


pee back Yass serce 


with just a touch of 
Hone ben st 


Berrett Heres 


Mail this coupon toda: 
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A Guide in Choosing a 
Radio Set 


(Continued from page 20) 


as well be operated on direct current 
from a storage battery, although they 
wouldn't he desirable for such use be- 
cause of the heavy current required at 
‘comparatively low voltage. 

‘Then there are the heater type tubes, 
ssuch as the 227 type, where the filament is 
used to heat a cathode or small hollow 
cylinder, and the latter supplies the 

the tube. 
ate on raw alternating 
‘down to two and one half 
dl be operated with 
direct current from 


just as good results 
a storage battery. 
Another type of full electric set uses 
ordinary 2014 tubes or 199 type tubes. 
‘The built-in B-eliminator in such sets is 
made large enough so that in udd 
the B and C requirements of the recei 
it will supply the necessary direct current 
for the Aor filament circuit. The fila- 
ments of the tuber are connected in 
‘The third 
type of battery set. 
A-climinator as well as a B-eliminator, 
‘of this type are just as fully" 
trie” as any others, provided they require 
tention beyond the oceasional re. 
blacing ofa tube. "However, this method 
for more apparatus and the nddi- 
{head aivantage Sy ant compres fet 
the extra expense 


relative advantags 
these various types of electric set 


grade appas 

Goon fo copatia of equaliy good fosult 

the only. question 1s, therefore, whet 

these results are obtained in the pat 

tar et you are thing of 

the Popular Science 

ards can help you dec 
varatus, including 


Haceane epertcaler data sa costing 
8150 appears on the approved list it 
means that the receiver is carefully con- 
structed according to approved methods 
of reliable parts and will give good 


service. Naturally, it will not be as good 
‘as 0.8900 outfit. If it were, then the $800 
outfit would not be worth what it cost 
‘and could not appear on the 


A Wireless Electric Light 
AX EXTRAORDINARY new spe af 

‘lectric bulb without wires, developed 
iby Dr. Phillips Thomas, research engineer 
‘of the Westinghouse Electric and Manu- 
facturing Company, glows when held 
‘within range of a powerful electromagnet, 
fand continues to plow for ten minutes 
after the power is shut off! Though you 
could turn it off, undress, and jump into 
bed by its Hight, thas no such inumediate 
utilitarian purpose. It was developed by 
Dr. Thomas in the course of experiments 
he is conducting on the transmission of 
power by radio. 


© This seat on « ratio, ool o oil burner advertinemant signises the approval of the INSTITUTE OF STANDARDS. See page 8. 
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What We Owe to Newton 


(Continued from poge 35) 

A trifing difference of less than three feet i 
the figures would not bother some theorists, 
‘caused him 
time. 


ty 
Aistancetora degree of latte was O01 es 
‘The new cleultion on the palo arth upon 
fer luna ond worked out very cheely tnt 
the law ofthe invere square brame  pemne 
‘est pro hun knoe, as 

ight an he phys of prvi. It in 
fact a self-evident truth. eee: 


Fre 


that 
friend Pepys, matrebout-town and author of 
the well-known “Diary.” 

Tn Newton's time scientists had queer ideas 


‘of back and white particles, as Uustrated by 
the oon mitre Of ac’ water 

i Tnstend ing inthis way, Newton 
toad a hole ia a window shutter et a ray of 
‘unlight "pass through “the. hoe and” then 
Uirongh a las prism, Thos the wi 
wan eparated ato the color elements of the 
Aetram from red to woke. The young ex- 
Perimenter meanired all angies and distances, 
ited hie prism in every way added, mare 
Prisms and Combed oat by itself each band uf 
Spectrum colar. 


i 
gE 


E THEN announced to the world what is 
‘now taught to every school child that 
white Tight is con 


of rays of diferent 
these rays i 
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COLUMBIA UNIVERSITY 


Offers Courses for Home Study 
in the following Subjects ~ 


Joven Story Wen 
ina 


= 
MSE oe Wi 
is 

Marketing, 
i 

= 

— 
ine 
Rett 
ms 
re 
‘Short Story Writing 


Sociolony 
Spanish, ote, ota. 


{THESE courses have been prepared by our instructors to meet the 
special requirements of study at home by individuals or groups. 
While all basic material essential to the full understanding of each 
subject is fully covered, sufficient elasticity is allowed to permit 
‘adaptation to the individual needs of each student. Everyone who 
enrolls for a Columbia course is personally instructed by a member 
of the University teaching staff. 

‘The University will send on request full information about these 
home study courses. A coupon is printed below for your convenience. 
If you care to write a letter briefly outlining your educational inter- 
esis our instructors may be able to offer helpful suggestions. Mention 
subjects which are of interest to you, even if they are not listed above 
because additions to the courses offered are made from time to time, 


HIGH SCHOOL AND COLLEGE PREPARATORY COURSES 


‘OLUMBIA University Home Study Department has prepared courses cover 
Co the eebvalct of for years of High School ett. Tis compile High 
School or College Preparatory training is available to those who cannot conven- 
ently undertake classroom work. We shall be glad tosend you our special bulletin, 
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$4.00 BUYS THIS JIG SAW 


{furnished with 3 steel blades} 


DOLLARS isnot the first installment, but the FULL PRICE 
for this Jig Saw with three tempered steel blades. It will 
tanythingtromeigarboxto wood, 
‘bakelite, celeron (for radio panels), ete. 


When white water 
roars a challenge 


and disa 
pruper SIZE and Hebe for 
‘work Eee aint ding 
perience is Yours for the asking. 


|] ‘WITTE 
SUPER ENGINES. 


50 new featares now place the 
WITTE Engine head and shoulders, 
above all “Alloy steel con- 
struction...» All foel earburetor 


Mera veh tutent Eo eenhs 


pel then a ea 


SGhinper opmaetanemndpone | I tench Bebe Alteran 
eerie bees coe file Allert ter 
Bee AiG rein Pes hrs | Bl Searles Hoe met ide end 


Genter fire. WICO Magneto. 
‘Send numa nt onem EDLUL WITTE, Prox 
enont hres Manaus Cty, Bo. 
Heiner Aves” Piteburgh. Pa. 

KEROSENE GASOLINE 

GAS O1L_ DISTILLATE 


ene cmt information seat 
ae i 


“Travee 40 let. Very 
feline 


© 
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What We Owe to Newton 
(Continued from page 133) 


As usual, scientfie rivals tried to shake New= 
tom loose from his optical discoveries. Had he 
‘hot made mistake with his prisons and angles? 
Newton was the bulldog breed. He had proved, 
he knev. and he never let go of any truth once 
in his grasp. ‘The rivals growled: and in due 
time hacked aws 
| "Tike other geniuses, Newton had his blind 

spots. The first was alchemy: and the recond 
‘was sort of fantastic theology. He wrote to 

vut to travel through Europe, ask- 
| igh ook int the very profitable ence 
coftturning base metals into gold.” 

‘To Paver wach apparently chides 
credulity it is well to re 
chemistry were tw 


wes 
with, ee Lidge: the odera 
iri science: exch may 


o 

‘to Newton steadily, from a 

proferorship uf ranthematies at twenty-eight, 
to his becoming member of Parliament 

It a the ha the den present 

opal Sot and ater of Un rapa 

int. He touk the latter job very seriously, 

nage and way ob 

The custodian of 


on grwvitae 
that alter al Ue 
cetant tl gravitas 
wee after 


Espith utes 
So oceree 


Sr the cad of his long ite of eighty-five 
years, Sir Tsaae Newton said of himself with 
sppealing modesty: 
ther, ‘twas because T stood on 
sant shoulders 


E. MADE another 


thought of sublime humility and wi 
rman will never surpass and that may 
aii concrete achiverants: : 
‘do not know what I may appear to the 

to myself I seem to have been only 


easy Sete 
bau 


‘Trees Gage Wind Velocity 
‘OU can judge how fast the wind is blow- 
bitte’ leaves and branches, says a 
French observer, who 


Teaves still, up to two 
ight breese barely noticeable, 
Iaves feebly agitated, five miles. Moderate 
Lireese, branches stirring slightly, ten miles 
Branches bend a litle, fifteen miles. ‘Branches 
reching and swinging poplars bending, twenty 

Tove torn from the tres, twenty-five 
rniles. ‘Tempest, Hight branches broken, thirty 
five miles. Violent. tempest, strong branches 
broken, fifty-five miles. Hurricage or tornado, 
damaging house roofs in the neighborhood of 
cighty miles an hour 


© This seaton «radio tot oat burner aderinment sens the seprova ofthe INSTITUTE OF STANDARDS. See pare 
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Both Dad and Sonny Can Use This Buddy 


35 Tools in 
This Big Chest 
Vise, 16-inch saw, claw ham- 

mer, coping saw with blade, 
hand drill, 3 cwist drills, 8-inch 
brace, 3 wood bits, spoke shave, 
inch wuare, j-inch screw 
feet, Hod plus, gall wor 
pliers, pencil compass, 2 tang butt 
‘chisels, 2-foot fold rule, marking 
‘gauge, carpenter's pencil, mount- 
ed oil ry Cicch file, wood 

] _ mirerbox, apron, stamped wrench, 

|} pees nails, tang firm gauge, 
lock, wood cut-out set. 

Four assortments from which 
to choose, Above is No. 4. No.3 
has 26 tools; No. 2, 23 tools; 
No. 1, 20 tools. All chests same 
on 


“L” Chest of Tools 


Big, man-size tools packed in a rugged, iron-bound chest— 
not toys but real rools—big enough for Dad’s repairing around 
the house—and just the right size so Sonny can build his own 
playthings for himself and friends. 

‘And Buddy ““L" FREE Blue Print Service shows him toys 
to make and how to build them—interesting, instructive, 
amazing, profitable. 

You've always wanted a chest of best quality cools around 
the house. Here cis: Look at this picture. See the big, sturdy 
tools that never will wear out. Made by such manufacturers 
as Disston, Stanley, Greenlee Bros., Vaughan & Bushnell, 
Millers Falls and others just as famous—the kind of tools best 
carpenters use. 

‘You just can’t know what a wonderful chest of tools this 
is until you really use it. Write us. Send us your hardware 
dealer's name. We will give you prices, pictures nd cell you 
about our FREE blue print service for building fun-making 
toys. Write TODAY! 

MOLINE PRESSED STEEL CO., Dept. PS 

EAST MOLINE, ILL. 
Baier ofthe World-Famont Duddy ‘L” Ait-Stct lashings 
Sates ces: 200 Fifth Avenue, New York 788 Maton St, Sun Francisco 


———— 


—$____- 
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2 yore 
Save "ever 


You can buy this home 
NOW for as low as 
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390 


fe, 


If you want financial inde 
Load Was Lifted from Harry 
issue. 


ndence read the story “How a Big 
‘ilson's Mind” on page four of this 


TCARD 
It To You 


 2ONT at os to onder» qua 
of ele. dm yo ty my cm 
ete ine consisting Of 7 brands pt 
Sp as illustrated ‘above. It after. « 
{aie ial you id not 


All transportation charges prepaid. 
Tieteen seta ce perso stance. 
‘Mail Check or Pay the Postman 


JAMES B.HALLIR 


Dert.P 176 ELS TWST.NV. 


‘ 


= ae 
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Where Did You 
Catch Cold? 


to intense cold to ace just what effects it would 
Imave- in the laboratory their necks were ex- 
poe to's ust of ey nir—one of thowe drafts 
tre have been taught to fear. This artifical 
orth wind was allowed to blow for some time, 
after which is vetina were examined 
‘The examination revealed, Tor one thing, a 
set of sore throats. Purthertore there was ah 
Apparent increase in the number of germs i 
inbiting the throats 
"The experimenters concluded that one factor 
in the beneficial effect of cold bathing and out. 
dloor living may be the training of the blood 
Semel to react to chilling by increasing th 
ood supply and so destroying yer 
tf the tendency of nature to cure hs 


to-one region. 1 


-EVERAL investigations have been made to 

‘determine the extent of these epidemics and 
the time of their aceurrence, One survey, Re- 
cently mde by” the Federal “Government, 

owed that, regardless of great differences 
perature, colds increased. simultancoush 
‘over the country, and decreased sin 


over the country 


valence as found 
d February. The second 
sr was October, with the 

third, early. in 

to show that 
“of the 

it that 


the severit 
‘imate, 


both are due rather to radieal changes in dress 
od 


"The Metropolitan Life Insurance Company 
tax Figured the effects of cold down almost to 
‘a degree of temperature, U 
‘cena its headquarters in New 

‘company’ 
‘the weekly mean tem- 
lds 


Ing warm aed jac 
"The inocula 


woul 
disapproved. By 
pared from the bacteria in 
othe ter rom animal his 
treatment led to make the patient in 
mune. Re le results, however, have 
ben noted in some instances. In other eases, 
the treat hud no perceptible effect 
‘Chlorine gas as a remedy isin pretty much 
the same stats 


INCERTAINTY regarding the true cause 
‘of colds bias stimulated seentife research 
to a point where important discoveries are 
fexpectes soon. Those engaged in the investiga 
tian include the Goverument, the Chemical 
Foundation, and the American Drug Mand- 
facturees’ Association. The American Tele 
‘Telegraph Company has undert 
ive survey of the disease am 
players. At. numerous. medical co 
‘experimental work has been long going on. 
"These activites indicate the tenacity” with 
ie ing to the tral of one of 
Ian's worst enemier—an eneiny that is in- 
Visible, and one whose identity is ax yet but 
ily discerned. 
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Big Opportunity in 
Electric Refrigeration 


“Yes, we need men who know refriger- 


Jot us have names of trained men.’ 
Letters like these come in constantly. Men 
who are refrigeration experts ean choose 
from any umber of high-alaried position, 


Demand far exceeds supp 
‘Katy Home Study Kquips You 
Ambitious men, regariloss -0f previous 
‘experience, can learn Electric Refrigeration 
from the ground up in short time. Our 
Home Study course makes the subject so 
clear, anyone can understand it. Takes only 
‘pare tine.” Equipe you for 
Heuser eiaed afta ot 


anda Bociac't 


Price $1.50, postpaid 
POPULAR SCIENCE MONTHLY. 
250 Fourth Avenue, New York City 


The Real Estate 
Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
buying selling, leasingand sub-letting 
of Real Estate, contracting, for erec= 
tion or repairs, mortgaging, transfer 
ring, insuring, etc 

New revised. edition. 


88 pp. Price $2.00, postpaid. 
POPULAR SCIENCE MONTHLY 
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A Carpenter's Method for 
Spacing Work Quickly 
LMOST daily in my carpentry work 

ATS iy core large 
pores foveal ag trees = 

7 and foclprout, Tt is 30, i 
Tan say what the divisions will measure 
ss quickly as I could measure the length 
at isto be divided upy This often ture 
prises those who are looking on. 

As an example, suppose a ‘ition is 
i be pat wp serces ths ond of = room to 
take 0 clomct und is to be divided into 
three parta by studs (uprights) as shows 
Ielow "We do not Know just what the 
length of the partition will be, because 
we have not yet measured the width of 


—] 
— 


rove, stuns 
BUR. Biantes Aaa 
x 


Lal : ' ' 
br 20 — 2 2 
| FoR EACH 2 FT BEYOHD x 
warner Cona“st Aub abo: 

TSHnS GF The aeheanuten -<@ea-8+3 -27) 


Diagram iltutrating « quick method for 

‘dividing walle nto equal spaces, a for pane 

it we do know that four studs 
ry—alway’s one more than 

ular work). 

on, the floor where 


the partition is to be placed a distance 
from the wall euual Lo the combined 
this case four 


width of four studs, i 
times 134 in., of 7 

is made. Next we 
this point, and say 
but 8 in., Or one third of 26, as 


have three spaces. We lay the 
rule down again, measuring ft. more but 
adding mentally 8 in. We do this again 
add 8 in. more. In other words, we 


thet atude apart 
spain thre 


added 6 in, each time we set down the 
ft. rule. For six spaces, we should have 
in. for each move. For five 
would have been necessary to 
take 20 in. on the rule each time instead 
‘one fifth of that, or 4 | 


Weax compression springs can be made 
Jonger and often restored to usefulness by 
holding them on an anvil or some other 
solid surface and striking between the 
turns with a eross-peen hammer. The 
bblows should be quick and rather hard. 
Pass along the spring to keep the tension 
nd turn it slowly as you work. It 
the spring is bowed. the same process 
may be applied to the concave side to 
straighten it. Gas engine valve springs 
cean be put into excellent condition in this 
‘way.—Surnwoon J. Gre. 


E 
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KNIVES THAT BITE 


HERES, knife especialy 
‘designed and built for ear~ 
enters and skilled mechanics, 
professional or amateur. It 
belongs in every tool hie. 
Remington stecl is hardened 
and tempered by a special proc~ 
fess, to produce blades with 
keen, uniform, and lasting cut~ 
ting edges. Every blade is hand- 
honed at the factory. When you 
buy your Remington every blade 
will bite, and_you can keep a 
biting edge on Remington blades. 
Rya2y has a heavy spear blade 
for ‘general use; a sheepsfooe 
blade for scribing oF coping, and 
1 pen blade for delicate work 
‘Ask to see this knife at your 
dealer's. Get your hand around 
the fine stag handle and vest the 
“feel” of it, Notice the fine 
finish, brass linings, and german 
silver mountings. You'll want 
to‘own one at once. And if your 
‘dealer shouldn't have Ry333 in. 
stock, send us his name with 
$1.50 and we will forward the 
knife to you prompely. 
Remington Arms Company, Inc. 
Baablihei 1816 
25 BROADWAY NEW YORK CITY 


Niirewens weltinows, 200} 


ieee sito Snore ot 
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When You Buy a Car— 
(Cosine om see 10 
he" Gos went on, “the car pou fing to 
Day, Ben, x not x0 good. Teisn't moch as hill 
Silber ie dupe onthe pice. ft meds 
Gretatling pertape s bt more often thes 
Stiercare thee prin tians Ant nee 
‘fats mt of servicing, Suclged srctly on 
pa ey fee 

Toret etry f cold ame 

* Hamph wetted Bem. “Then I suppose 
youll out to flow Hans advice a 
“Not at all,” said Gus. By pap ae 
car—any car—is only a part of 
Sod sme 0 mighty Smal part a a 
os mater af eet you tele cl have 
sarod oust: tie 6 tore hae Youve 
both right! Each of you has picked out the car 
Tint f Se have 

at oe ce how that en beard Hank. 
“You've practcly told Bot bel piced 6 
iemon ned yet yo fel hi to bay it? Watt 
the ge 

WEL tei Gus, “the point Thao you 
trobirds, You're s bug on mactiery, Haak. 
You'd take eure of eat so wel tr out 
Coa ceecsbar etna eatin ant Bow te 
ISvea breiows oul ict pearl G 
toe shir youve coe eaghd yout cat youl 
mies Heaniengae 


xn hape_You tet 
Began 
nell iat oe seat 


'You deat know what poet of 

tinder the hood aa ext and you frabably don't 

‘re All you want fu good doking bus hat 

‘will tay on the job and get you from place to 

Pies wheat 

“hut why shoulda’ I take Hank's advice?” 

corti ie mas 

“The dealer who hace the et Hak Tasos 
to know, ack arte. He'd 


“NOW. Hea, 


Santage of anybody. Maye his ext tnt 
Sool, but hel kp ton te jo for you and 


Thats what counts 

en you're buying a, car,” Gus summed 
wp. "don't let m high trade-in offer stampede 
ou into buying a ear you really don't want. 
Fick your ear solely oa the base of mechan 
seat et you met to do all ue pee 


moi 
the do the work fr You 
eprom y deer wi ale and wing 


to give you honest 


‘New Gains in War on Disease 

Figures, wot wendation, oe the bei fer 
rewe alements tat propos of war 
Sopot “docs bore! bape than ever 
Woe 

Sila K. Gor, Ven Present and Actonry 
of the Probetll farrence Conpants tals 
Gta te ee gener eesery es hat 
faved eon ets cach Jey fad as ps 
Bagel ine et 

"Hag Camssng, rece rept tat 
De ming, reel reported tha 
Easing Se ent ended bane 30,1987 here was 
oe 


neral decrease in the number of commun. 
ieable diseases and that America was fe from 
Jeni and plagues Research work for con 
oa ces pete, takerwe, Spreng cod 
=e Tia shown eouragy Fe 
alts 
“The Fight against cancer was focus in a 
natin iagnign of elation wth the 
‘obperntion of physicians and hospitals. Doc- 
ors say that thin dread disease, which stands 
third as a cxuse of death im America, cm be 
‘conquered if canght in is ently stages 


a chead walls 


easily fixed 


T's 40 easy to make cracked walls or 
ceilings as good as new wich Rutland 
Patching Plaster.” You just mix with a 
little water and ‘ill the crack oF hol 


ri that’s 


Pa all pape and hardware stoves 

sell Totland Patching Plaster. If 

Seater hasn't ke we will mail a package 

direct and. you can pay” the postman 

30¢ plus postage. ‘Rutland Fire Clay Cov, 

Dept RT Rualand Vermont. Alss 
1 of Rudland Roof Coating, 


a miouetiy ae 


| KINKADE CARDEN TRACTOR 


and Power Lawnmower 
A Practical Proven Power Cale 


ofrect 


ty Eadie Poalegees 


‘AiiM MACHINE Co. 


INE: 
aorz abel Aves SE MINREAPOLIS, MUNN, 
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Is Lost Explorer Now 
Jungle God? 


Atlantic C 


‘animals, Even a jaguar 


gerous 
will not attack unless wounded and cornered. 


Seek Su ee wt 
a 

Beco he jg 
antacid alles 
ce 
ee 
sli the ferns to watch with childish 

se roa eee 

‘methodically abead and makes 10 | 
offensive actions, and the Indians leave them | 
alone. Faweett is too wise in Indian psychology. 


ligereney. 
But if monkey is shot for lunch, the sound 
scatters the trailing Indians in abject terror. 
‘But as Fawcett penetrates farther into the 
jungles north of the River of Death his tans 


Fart Prblem becomes inevitably more dificult. | 
is mules are gradually perishing from hunger 
for disease. He awakes one morning to find 


that vampire bats have sucked #0 much blood 
from one animal that it must be killed. Later 
ait of pack miles becomes hopelessly mired 
{n'a swamp. Fording swift river, another is 
carried away and drowned. Descending a steep 
tmud bank, ove falls and breaks leg. And 
‘when the pack train has dwindled to two ot 
three, Faweett’s party, unable to continue, 
stops at an Indian village for native helpers. 


pe mtn i 

tay ete econe n 
felt a SE en Se a 
ee be woah pay wok eee | 


applies have been stolen,” ‘The'are helpless | 
JT Teas hos bays becuse 


Te 
ty te meee pees ee ie tet 


days of ‘the early Ramalho 
‘and Diogo Alvares, down to the year 1027, 
the instances of whites in captivity throughout 

‘country are frequent. Recent cases are 
sited by the Brasiian 


(Continued on pape 140) 


Se 


Use an Extension Cord 
Loud Speaker / 


Most speakers are placed 
too near the radio receiv+ 


ble to move 
the loud speaker 
to an adjoining room, 
on the porch or toa 
nearby bedroom. This is 
easily possible by using one \\ 
or more Belden 25-foot exten 

sion cords which are provided 
with connectors that make the 
use of these cordsa simple matter. 
No tools are required. 


‘The individual conductors of the 
Belden Extension 
Cord are rubber 
covered and will 
withstand moisture 


the highest B volt- 
‘ages in radio receivers, hence the 
Belden Extension Cord transmits 
signals great distances from the re- 
ceiver with the utmost clarity and 
with practically undiminished vol- 
ume. Try one today. 


Belden Manufacturing Co, 
(2304-A S. Western Ave., Chicago 
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Dubilier 


CONDENSERS 


For High 
Voltage Circuits 


Dubilier condensers are 

specified in the new Popu- 

lar Science Electric Radio 
te 


When building a new pow- 
er amplifier remember Du- 
bilier type 904. Or you 
can also use type’ PL-666 
and type PL-667—1000 
volts D. C. rating, supplied 
in either 2 mfd. or 4 mfd. 
sizes. ‘This arrangement 
Permits greater flexibility 
from both electrical and 
mechanical assembly 
standpoints. 


Type PL-666 


2 md. eapacity—1000 
‘volts D. Crating 


© 


Type 907 
For “By-Pass” Purposes 
Blecteeally Ideal 


Our engineering department will 
Sladly farnth wettog dlegreme 
‘and full information for sing 
Dubilier Condensers. 


Dubilier Condenser Corp. 
4377 Bronx Blvd. New York 


Dubilier 


CONDENSERS 
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Is Lost Explorer Now 


Jungle God? 
Cetin fm mae 189 


ttinologist E Roquetie-Pinte, Last summer 
hein ce mar dare, Th Fa 
vite or nog resembles & chill’ aflection 


‘Col. Faweett sits presumably today in the 


door of a crude wigwam. Other wigwams are 
Aotted about. Indian women erouch over the 
fires, roasting tapirs and monkeys: the men 
are off hunting, or practicing archery with 
hornets’ nests for targets. The Colonel and 
his companions are under the ceaseless sur- 
veillance of a band of girls. 

A what ca the white men do? ‘Try 9 
violent escape? They can no more get out 
that wilderness, once the Indians’ animosity is 
aroused, than a cornered mouse can escape a 
‘cat. Col Faweett, knowing this all too well, 
fan only wait patiently, hope for rescue, and 
‘continue to play his role of minor divinity. 

He, with Jack Fawoett and Raleigh Him 

tribal trinity, and 


intel red ane black and’ wearing gud 
father beaddremes, avuffe- aout the fires 


tyil 
lal 
ile 
int 
i 
uf 
Ht 
Fert 


I 
H 
i 


Seong airman Or, hee no caring, hey 


found tem 


is Bh aly lation that T se to the 


over them as { have 


"wil pash throgh ti 
it the serve of 


ist te il, od 1 cam agin Dot 
‘iting up and paraphrasing Stanley's words 
"Col. Fawcett, I presume! 


March, 1928 


America’s Most Famous Brief Case 


>, Git 


YOURS 10's: 


(A) et tr chec ton rsaar oms > 


(donee (0) Ree ees 
(D) Screratrecees rte carine ne, aww 


Qrinncnarebern 
OSS i a eo Rae 
© rei ati aac vn 


EXECUTIVES enthuse over “VERSATILE” 
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————————— 
Triumphs of Radio’s | 
“Hams” 


(Continued from page 40) 


‘At last, in 1022, an American amateur, 
BCG, of Greenwich, Conn, transmitted the 
first amateur trans-Atlan and ten 
other amateury were also heard’ by eight 
British “hams"—all this with extremely low 
meth lowalt—and with grass 
opper sed antenaae, F 
or the first time in history, on the evening 
somber 17, 102, two amateurs on oppo 
‘of the Atlantic were talking with each 
‘other, Station IMO, in West Hartford, Conn, 


'N 1025 Hiram Perey 
Raby Lange nd ‘ 

7 League, went to France and suggested 
formation ofthe Tnternational Amateur Rado 
nlon, which elected hie its president. In 
November of that year the fiw international 
‘amateur call Hist wa published. 

‘Now new tests commenced. ‘The amateurs 
tad been relegated to what commercial com 
panies conaidered waves of no value, such as 
those below two budred meters Bit. these 
Tow: waves in the aibateurs” skilful hats 
Proved. the most eflcent of ‘all for long 
{tances som ver able ome at 

ort wave lengths ms twenty toforty meters to 
{all around the worl 

‘This was the stage setting when the Inter- 
tutional’ aio, "Telegraphic: Conference net 
recently in Washington, D.C: to settle all the 
new problems, andy incidentally, to decide the 
{ite Of amateurs. America, knew the value 
of anwteur rutio, andthe United, States was 
the amateurs fiend. Sceretary of Commerce 

Hoover commended thet. ‘Canada, Australi, 
find South Afrien, where amateurs were power: 
Tul were friendly.” But broadeasting stations 
‘Mother coumtres were greedy for the ery 
waver the amateurs had developed. 


HE Conference's recent decision is an 
‘anuizing, unprecedented endorsement of 
theamateur’ Now the radio amateur has inter- 
national status and recognition. Radio hams” 
the world over have the exclusive use of two of 
the most weful low wave bands, strips at their 
regular wavelengths of twenty and forty meters 
wAhich are forbidden to commercial and even 
‘Government stations!” Besides recerving the 
right to share two wide bands used largely for 
rauio phones instead of dot-and-dash trans- 
mitters, amateurs are given, too, the free use 
‘of all waves below thirteen meters. 
In this dark, unesplored region of radio they 
‘ope to mals new advances as striking as those 
the past. Already their international tests are 
tunder way with waves as short as five meters! 


‘Through a countrywide investigation 
POPULAR SCIENCE MONTHLY is now able 
to present first-hand information upon 
the real status of amateur aviation. 
Read next month the facts disclosed 
by the first authoritative survey of th 

ipplane’s practical use as any man’ 
business or pleasure vehicle. 
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VALUE: 


‘ADVANCEMENT 
“TONE 


Judge the Radio Receiver you are about 
to buy, on these Three Essentials! 


I Value 


(Ss A. 005 sign of which 
3 is in the answer to the 
question, “How do they 
eliminate 
A beautifully toned 


peers $A522 Each star on this map 
[i eo is a great broadcasting 


station using a Day-Fan 
Radio to test the tone 
of the programs it is 
sending out. 

Does anyone know as 
much about radio as the 
broadcasting stations 
that produce i Day- 
Fan is their choice. 

Judge the radio re- 
ceiver you are about to 
buy on these three es- 
sentials, so that you can 
get from your radio 


Do not confuse the 
Day-Fan Junior at this 
remarkable price with 
any other receiver on 
the market, because you 
will find by listening co 
it that the cone quality, 
even of this small in- 
strument is distinctively 


Not only docs Day- 
Fan climinate batteries 
by the use of AC tubes, 
bur also by an entirely 
new method—a bs 
compact motor and gen~ 
erator connected. with 


the light socket. With 
this equipment you can 
go off and leave your 


Day-Fan—which means | Fadio for six months at | Bet. 4 
. Figs juipment the full joy 
the voice of the speaker, | 2,time and when you | OP ife reat broadcast. 
the sound of the musical | on, and in floods the | 198 Which is now on the 
° bs 1 air. Booklet on re- 
inserument—"like open- | broadcasting. They say | Gucse, Addcess 
i yay-Fan is a year aha 
ing the door of ‘the | "Sear one of the many DAY-FAN 
- | models yourself and you ELECTRIC CO. 
will know why! Dept. P.S.7 Dayton, Ohio 
‘The Radio Receiver Used 


by Great Broadcasting 
‘Stations to Test the Tone 


A definite program for getting ahead 


sionally wll be found’ on pate four i 
— Aeneas lary ema bye 
Be a Radio Salesman! ety orogens see 


Earn$3,000to$10,000 


TT 
i 


3] 


FY; 
i 
F 


Tt 
H 


ana 
So Brande 


12 


Proven Parts 
That Are Popular 


by age, 
humidity. ‘Wil ot dctetonte 


ideal erid 
leak value. 
Ea 


stalledon any 
tet. Enables operator to get the 
best possible results with any tube. 


‘This pioneer 
in filament 
control of radio 
tubes is still 


rovides ey 


eee ae 
Ine figment contol for all bes 
Try a on your next set. 


oe Co. 


Electric Controlling Apparatus 
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He Rebuilt His House 
and Saved $6000 


Ae to thick: 

inch downs 
inner stl up 
to avoid too 


was not Uo save money 
mich ‘pounding lest it damage the plaster 
‘ceilings below. Ouk is tough and takes some 


op. 
fand to avoud splitting the wor. but they hold 
fetter 


After the fours were laid, 1 scraped 
coats of shellac 


JOW shout that old plaster you were 
‘fra to jar? 


‘a good deal of modern plaster. It ru 

Ja balf. Tt-will tay for another gencra- 
"The roating is asphalt shingle 
asphalt roll tooling with sbeat 
seen 


i furnace and 
se pipe ern 


netered separately for electric 
stover—each fasnily has one—and for other 
EOE ties, ke a washing machive. “You 
mnow there ia a special low rate for power 
Tine. The lower voltage takes care ofthe ight. 
ing and has its own meter. All electric aid 
heating bills are divided. 

“To bring water to the house from a 
feet distant, the 


inch pipe. (The extra, sie of pipe 
Allows for. distance aed for future ‘contin 


Pickeand-hovel we 
‘redited himself with a savi 
bought galvanized pipe and connected it hima 
selfs Te cost less than €900, “The total saving 
‘was 8900.” However, it must be said that the 
ter company pipe, being a new alloy cast 
ion, ism superior materia 


A TNO-CAM rage with cement Boor ant 
With steam heat, light and water obtained 
from the house, completed the improvements. 
A builder estimated the garage to cost #730. 
‘The owner did it himself for #120, partly by 
wusing mirplus material that had beet Ising 
‘around 


‘Some day,” I said, “there may be an argu- 
ment over the coal and electric hill. 

Penka laughed. "I expected that 
fone.” ‘The steam pipes are laid out #0 that, on 
short notice, Teould put in another boiler and 
let the other family do what they: pleased. I 
is the same with th 
Ihave separate meter 


Perfumed Anesthetic Is Latest 
‘THER masks scented with perfume are 
th test sarge worl, aeoling to 

Dr- Gohrbrandt, Germs 

aweating smell of the anesthetic is said to 

Be eliminated. and the paticats > quictly to 

F rr 

"Women particularly Mendes are as a rule 
much better at receiving anesthesia than men, 
declares an American dental expert. 


“WANTED 


—A Clarinet Player” 


‘or orchestra. “Delight. for 
frtimate. Reeds “eoneeree Hen, 
{de iy Hava the elariney the 
"lin ot ean 


PLAY—» t PAN-AMERIOAN, 
teed date 


...and then 
the program 
stopped! 


RIGHT in the middle of the 
Eveready Hour. A good pro- 
m. And then noth. 
ing! I got my flashlight and 
‘went over everything. Found 
W broken lead'in, Fixed it 
Everything jake again. 

I wouldn't know what to 
do without a good flashlight. 
And I wouldnt use anything 
but genuine Eveready Bat- 
teries—the same make I have 
on my “B” circuit. Eveready 
Batteries make a flashlight 
come through with light, 
every time, 

Get the flashlight habi 
It's scientific ; . . and sen- 
sible! 


Ted ema 
Spuat WELOINC HF CIO WS SP Mim, 
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Romance Jams the 


Log Jams 


(Continued from pags 2) 
lumberjack for camp—were neither s0 tough 
‘noe so heroie as the lumberjacks of fetion 
River driving is business, uot a melodrama, 
It's. colorful and often an exciting business, 
bt ix busines uit thee hee sll 
facts: “Water will run dovenhill, “Logs will 
float. With anything like decent water condi- 
ms, logs can be driven from the woods to the 
ils a Tot cheaper than any railroad could 
carry th 
‘The business men at mahogany desks in 
steatn-heated ol ‘Montreal and Portland 
fund New York who pall the strings that send mil- 
Tions of logs rushing down northern rivers on 
the freshets of M “June donot think log 
driving i desing business, Hach year the 
woods crews must go deeper into the back 
‘country for. theit logs, 
toward longer drives an 
drives: that move fa 
logs stranded, Each year 
dollars are spent improving the rivers that 
ting say tubo 

ing heavy erb work to 
the logs running free in the channels 


dLeents details 
herjack. refuses to fret his carefree 
a uss beans wih mighty 
‘when the drive down spends his 
me-honored fashion of his Kind. 

ith localities, but in New 
ru Canada the cutting 
s ” 


joe ealls 
for sled runners, teas haul 
the logs to the frozen trea 

‘ are piled 


rollway "an abe 


“ 
aboot of las 
‘Wile tin boys were lookin 
the boys were lookin’ for may remains 
down on the bank, cimbed up and hollered 
ton Not upd Yan eer fen 
Mont interesting the Androscoggin River 
sive that starts in the Rangeley Lakes district. 


fof Maine and ends at the mills of Berlin, New 
Hainpshire. It tant Tong as drives go, but in its 
fity-odd miles it includes almost every variety 


of log 


lk of the logs handled om this drive 
cathe ar Lane Rebar 
Lake, southernmost of the beautiful Rangeley | 
chain of lakes. ‘These logs are chained into | 
(urafts and towed down the lake iato Rap 
er. Old Joe took me ta sce the logs slid 
dam into the river. ‘ble 


ort Sti fer beer 
a ie Sal ae Se 
their driving boots giving them momentary 
Bk Si be irks es meer 
ae Seno 
aaa Ree ate asta 
eaten rermeet abi 
Siac er 
aie Sirens 
Fy aoe terns me ee oe 
eae ep he Se 


HOME 
BEFORE YOU BUY 


e 


Completely 


SELECTIVE~POWERFUL DISTANCE GETTER Woman 


es for Fords 
‘st FACTORY PRICES! 


Pea tata 


SPORT FACTORIES, Aurora, Illinois 


‘ARTE 


New 
A.C. Adapters, 


‘om a radio, toot ar oil burner advertisement siznifes the approval of the INSTITUTE OF STANDARDS. Sev page 8. 
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cry 


T avs 


MONEY- 
DEPARTMEN 
$1.00 to $7.00 Per Hour for 


feeeeal et 


iyuaes 


Senseo 


Soon be 


Hi 


pees eins cae 


ee 


fit 


oh 


fans 
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LEARN ELECTRICITY 


On Actual Electrical Machinery 


—In 12 Weeks! 
By Actual Work—in the Great Shops of Coyne 


See 


an Kes 


COYNE #52 


H.C.LEWIS, Pres. Dept.38-73 500 S. Paulina St., Chicago, Ill. 
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MONEY MAKING OPPORTUNITIES SECTION 


Rates 30Cenes 2 Word. A 10% discount is 
slowed on all contracts for six consecutive inser 


March, 1928 


= 
feaceameees 


eam aS 


iret 0. 


Se Ee 
PCN eT 


“clutors, Song Poem Writers, Manuscripts 


ie ‘tants weve Dope, 3 on WON, Hane 


THE Apert Sd oh ulti aE 
seit’ 


Sra seaae 
saroey etood wf Piguet 


‘Rvteation, Av 


aes 


Peed 
peter ees = 


an ree 
eae or ee ai art E 
pins bs 


ee SS 


Dutra eevee 


eee 


eae ae = ae Stes 
cats = 


ateuae mou 


ee 


tia grat 


ne cia 


For Men and Women 


Pe a a a 
Ene inet cares 


For the Home 


Senay SS Ba, goe Oem, pa 


swig aay oth ates a 


i SSS One 
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a peny les than ies = ~ You ‘can build | 
0 along at $25, $30 o | AZ 180 'S circuits with 


when the good ibe tn Fado Ban 
Rich Rawat 


i 
fy become a Radio Expert through my eary, 


Heres the | ssc tes: Bade 
Salastesiet ¢30'00)9350 a Week 
Unusual 


Spikes pees Profession of quick success 
Radio needs trtined men, The amas rowh of the | CON 
years three hundred thousand jobs have been crea 
‘And the biggest growth of Ttadio is still to come. 


short tine jand yourself 
‘You Can Learn Quickly and Easily in 
Holding dn bg job inthe Ra 
bie only advantage int 
by = Radio bays ‘just as they i 
by oir ne pat i ‘methods. ted, lear 
jor you to 


Find out quick 
‘about this. 
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“Every 3,000 Miles This 
Amazing Little Device Buys 
Mea NewTire...FREE” 


"Tine martuntceps ei 
pew tires Figure it 


aot 


ST tea 


gestae to, Magy ual yeh 
dene? Mntnbe'S0 Your ass Tiwon getting 13 miles per gal- 
tin lon on My 
Tat 


S| caret, ete 
Seen Sererss | Gore 
Eee ee eee 

Sa 


Taplow “ie ‘unronatinaly 
guaranteed to give you $0% to 
1005% more miles per gallon or 


SES ELE Tal | common for the Strenaky Va- 
TwrtTisiose | foriser to more than dovble gasoline wile- 


Soe SSCERTE 


iS Eee 


FITS ANY CAR IN 5 MINUTES 
‘Any one can install this device fa § min- 
(2, “SranlyIoonen Se conection ta the 
{Stace mettalg with a wrench: You can 
ES Es 


. A. STRANSKY MEG. CO. 


i Ete ae 


ao 


Are You Hungry 
For Adventure. 
Popularity. 
Big Pay? 


AVIATION! 


pk what Aviation offers yn The pain 
inal eal Les ene gota 
Sang errr nlite 
Sue tring mse tat me ean hardy 
Fema rout havi’ boe end a foe 
fa srarthe ose 0 Many Coe 
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Romance Jams the 
Log Jams 
(Continued fom page £49) 


seatch sticky, lng mv logs that cred on 
the rockstrewn nite bed, upended rebellions 
Iy‘Tor' moment, then too were carted hel 
{aly on hy the solesshed water. ‘On the dam 
the men with pickpoles worked War demons 
torkeep the logs endo tothe enrent sind rn: 
ting fee, for soiceway jam i the meanest 
tor Arh bbe py 8 wae 
tvar manned, with much shouting and ming. 
{ind the boom logs denn in lowed shores thes 
ierding Ue outing opr toward he susneway 
con the desired mamber had pase through 
tthe river, and the gate wat lowered 
Rolling thin section of the rive three 
mules downriver, we found the logs Boating 
lyin deep water beind Middle Dam, aod 
in'charge of 8 new ew. ‘There the nuicng 
Proce was epente. Sometimes singe drive 
frew taken the logs ror the woods othe mall 
tia om the Androsogsinsdrves and on most 
Other big onex the dame divide the river into 
ona each manned by its own crew, 
ich Wastes the logs tothe next dam and thet 
Tet the ether flows do the worrying 
"Ate se miler ofthe rnghest tor of white 
water driving, Raps Iver hurl the logy into 
Uinbsaoe Lake and they are towed into the 
Androscoggin ‘River. “Phe. Toge' ae. seiced 


Uhrongh several dams and thee is plenty of 
white water driving on the Androscoggia be 
fore they reach Berlin, 


same for forty yours 
itism made mee bas 


buck across Uinbagog., Tt" 
hard to keep avay from it. On 
scoggin and the Diamonds I've driven logs— 
‘on the big ‘moccasin dive” up in the St 
‘country in Quebec. ‘They eall it the 


tnoceasin because You never see a pait of caked 

boots on it, ‘Those Canavdians up that way like 

to do their deiving from canoes and them there 

Tnateaus of  theire—big Mat-bottomed boats 
thing like a do 


‘water boatmen youll find. anywhere, 
ke a canoe Ht up and tall 
on heen in that country? I's tow 
workin here ead winter 
Tnosquitoes and black tes to drive you aay 
ream, Up there they don‘ cal the forests 
the woods" or the ‘brush’ "They call em the 
‘ial Fellrs say they're goin ato the bus 
jut ke alo mip he's lt es And 
ists easy to got Lt inthe bush ami bo get 
fat soa, T've heard a pack of wolves howl’ 
not tet miles from La Tue, the biggest town 
there—the jumpin’ off place for the bush 
‘The mime company that runs this drive here 
Gon the Androscoggin as « big pp mill there, 
{nd owns Umber limits up the St: Maurie 
ion now whic Togs 
bo brand f ext 
in both ends of every log.” Up above La Tuquc 
the eompanyT word far hs he Bo 
fp on the river. A Tong boom stretches acron 
{hve ive, and in that boo there's let «narrow 
fap. There's a platform built there above 
rater level and men working oa it work the 
Togs erourwise to the current, so the eats on 
the endless chain of « power conveyor pick them 
“higher platform sorters look at the 
‘Logs, that have their company's 
brand’ they ‘push off into, the water, where 
they are held by booms until the pallerwshers 
of the La Tuque mill ed them. “The coo 
throws the other logs back into the river 
iow ‘the booms, and they oat on down 
stream. 
oa say 
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ss ainienateane ee 
at Home to fill-a 
Big Tay Job! 


Cope 


me 


fn 


WONDERFUL 
WORKING 


ight fare in Elect 


It’s a shame for you to earn 
315 oF $20 of $30 a week, 
when in the same nix days 
trained. electrical man 
could make $00 to $100—and 
do it easicr—not work half ro 
hard, ‘Why thea remain in the 
‘sznall-pay game, in a line of work that offers no 
chance, no big promotion, no big income? "Fit 
yourself for a real job in the great electrical 
industry. I'll show you how. 


Get Into ELECTRICITY 
Exxx'” $60 to $100 wirx 


Today even, the ordinary  Eleetrician—the 
"screw driver” kind—is making big money. Hut 
iv's the trained man—the man who knows the 
whys and wherefores. of “Electricity "who in 
picked out to “bom” the ordinary Electricians 
‘on jobs that pay $3000 to $5000 @ your. Get 
in line for one of these “Big Jobs."" Start by 
carolling now for my easily learned, quickly 
grasped, right-up-to-the-minute, "Spare-Time 
Hiome-Study Course in Practical bleetricity. 


Age or Lack of Experience 
No Drawback 

You don't have to be a College Man, you don't 
have 10 to High School Graduate. "I know 
exactly the Kind of raining you need dL wi 

ve you that training. My course in Electret 
Se"hinple, through and eomplt, and es 
every tat, ‘of age, education of previ 
‘cus experience, the chance to'make from $00 to 
$100 a week. 


No Extra Charge for Electrical 
Working Outfit 

With me, you do practical work—at hom 
You start right in after your frst few lessons 
to werk at your profession in the regular way 
‘and make extra money in your spare time. For 
this you need tools, aad 1 give them to you 
big complete working outfit, with tools earare 
Je besclomsoata trl veal choerio atte 


Satisfaction or Your Money Back 


1. L, COOKE 
Chet Engineer 


tial Mook and Proot Towns, both Free 
i ety on. Aine hia ay Yr 


L. L. COOKE 


L. L. COOKE, Chief Instruction Engineer, Dept. 33, 


2150 Lawrence Ave., Chicage 
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Hinto 


mom haar 

Is Now 

totrainYOU 
at hom, 


IEUTENANT. WALTER | HINTON 
Pilot of the. famous. ‘Transatlantic 
NC eatin ou wt me 
‘future in the greatest industry of 1 
‘Through Course that covers Aviae 
fi from A'to Z—the ream of his bond 
txperonce™ and careful stady—Hlinton 
rlage vow the opportunity to qulekly maa- 
tether work of Avion He 
foroughiy trains you for any one of the 
Hity tradon and préfessions upon which the 
Industry dopends, ‘No matter whieh branch 
mtepeciaiee in late, you rust know the 

amen of she ni 

into ready to. give. them 
Spuikty and: SUCCESSFU! 
Better Jobs, Better 
reais Air 
eyatet oe 


eae 
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lumberjack aren't what they used to. te.” 
T'commented. "How are, they different? 
Well” said old Joe, “there's a. different 
lass of men i the business. Used to be a 
fan was a lumberjack and nothin’ ele, He 
ork in the woods all inter, and om the 
ves in the spring, and then when bed get 
paid ofl he'd go on a bender for a couple of 
Ireeks and then loaf until September, and go 
into the woods owing the company’ money 
for his outht. But'a good many af the fllers 
that work om the drives now-a-days are just 
laborers from the big cities. ‘They don't take 
fany pride in their business. Get their money 


id their 
tele 


‘ead up in am outfit Bt fora city dade. 
Maybe they're more moral than we wed to be, 


A New Brood of Lindberghs 
(Continued from page 30) 
‘and if they, too, report his ease bop 


he ts 
Promotion to solo fying brings the rewant 

ts a day—half an hour alone and 
them half an hour with the instructor, learning 
new maneuvers for the next day's practice. 
“The beginning ‘of oling beings the moxt 
thrilling experiences ofall, but cadets are for- 
bidden stunt fying. On a clear day this rule 
can be enforced easily enough, but when the 


loud hang low tt ey 
the 


long with is primary” taining, in fight, 
ods he pra nth nts 
ieound. Teas 


AT THE cot a et mnths become 
Mn prinny taining ead Be fae 
aye Thre remain fot onthe 
mila tna te noe Py School 
Sha Fe Som Ants Pee heb 
ray peal rte poss, fea te wendy 
BI pull ip to he glnt multe 
Hemme he practiesmiry formations and 
‘sien Pg wing to wing Sah sco 
STIS'S i ian hr He Bes tho 
Faced sore got ee lngely et ke 
1 foe ie ight oes Fre 
Pe Tr expences Bvt ore peace 
Sigg. ts de Lindbergh daring hs ent dee 
ithe eat of he chores thes 
ty eaecnedine paced 
1 hy orig 
onl ob yt bs hr ers 
cas tn tours He oan ep pi oped 
tee ony cope, Codeaing 
Re 
SE Coop Renee seh alent the 
SE Se oo i ie eee 
Siedon in Oe Crp the Regan 
Aiicarnr eg Kesoay choot ts fobes: 
saciyer dosent and create has 
Sekphcked a trond pores it hes 
‘Siem ta ploy ef aap he ke 
Briton ond bored me senate 
Socer a adeane 
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dara ren 4 mente 
Srserafan th mere 


Webster’s New 
International 
Di ‘The Merriam 

The “Supreme Authority” 


“The entire work (with 1828 ATLAS) 


epee rer a, iad Sea 
a tt hh 
Reduced About One-Halt 


in thickens and weight at com. 
pared ‘eth’ the Regular! Paper Edition 


58 Miles on » Gallen of Gaz 
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Our Battleships on Wheels 


Continued from pave 48) 
soon afterward German shells began dropping 
bout both 
"The nest clear day another German bux 
sand came over, and then we got a bad dose 
Y and night for forty-eight hours or there- 
about ‘and 5 got the worst of it. First 
the buzzard dropped bombs near 4, then the 
Germans resumed their bombardment of 
ts bridge over the Meuse, nea 
of the abells struck within 


JEXT day 
‘badly ‘wounded, "It 
November, and the Meuse valley was rainy jf 
tnd raw. We were afraid weather had affected 
tur powder, Il got too cold it hati 
find wouldn't drive the shells s0 far 
d'to steam eat the 
un 3 started to try it oat 
mg their versatile crew started to lay & 
‘earn’ pipe line from the locomotive into an | 
ation eat. “They were ong ont i 
ea when ad 
Sharpe, KW, ¢ 
We sent them tothe Army hovpitalat Gloreas 
Nest day Sharpe died, fit of the screws of 
‘ut battleships ‘on wheels to be killed by the 
jrmans. The others recovered 
‘On the day’ Sharpe die his gua, 
‘and 4 to even up by Bring tom shots 
into a taase of German troops concen: 
fat Mangiennes, about 20,000 yards 
Next morning Gun % back frost the 
front, reached Charny, ahoat three 
wart the Germans than. Thieeville 
there we fied our fst shots at Moot- 
cy, sy at 37,382 yarda.- ‘The gobs went 
‘a German’ bombardment while 
Shells landed between the gun and 
herthing enn and” killed three American 
neers working on out track.” "They blew 
nd one berthing ea of 


| ful. Protty 
iuseuth. TL got a derelict French box ear 
puta gob in change who took 
{nd fused checks. 
never hit that ear 


‘getting | 
Theavy' storm, 
all doorsand | 
‘but a few stoves blew ia somehow.” 
"The yeneral said 10 more 


No“ 


French 


a 
wintry. A few days ago we: 
or 


Mania Fo sas planing another 
cat th 
tnd A 


to the 
ad were 
‘to shell two important railroad centers 
Hensdort ‘and Saarhurg, when the armistice 


lard into’ German 
Rhine. Gi 


came Nove 
"That was because of the grea 
general offensive starting Now 
$4 and 5 played a valuable part 
iat morning they 
‘2 joined: in for a. while 
ir great shells fell that da 
Sital junctions of Montmedy and Longuyon. 
‘The Germans tried to tse. the railroads to the 
ut ing front, 
fand our abells fell just when and where they 
‘were need 
‘We fired an even hundred next day. 
doughboys had broken the 
‘were pushing straight for Sedan. Now or 
never they needed support, and our battleships 
‘on wheels gave it. We sent for more amm- 
nition, and we got Contineel on nave Li 


at 


arted fring, and 
Bighty-one of 
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Drafting 
- Lessons 


yon can learncthometaspar 


retime! 


Wehave vested few implied way to teach Dralting—the fit real Improvemect 


ng Out, as strated, 
re eta ood Draft 


SW ew hep: 
abstant 


@ 


‘The American School, a million dollar Noe 


‘Trot Edveational Institution bow 


‘well refund every cent of your money. 


{a Drafting bome-iastruction in history 
We want you to see it 


Aeafting room fobs Jrom the first lesson? 


Draftsmen WANTED! 


70,000 fine jobs advertised this year, many 
at $60 to $125 week. Get ready’ to fl 
‘one, Get out of the rut. Make something 
ef yoursell. Pi 


frunrantee to make you a real Draftsman 
fr to refund your money? Special surprise 
‘fle right now to the rst 500 men who 
nove thle ad—eeduced rie, cay ter, 
‘Coupon brings complete information, 


A new, rapid, simplified way 
ire seu el 
i orem 
Sia geana meee 
Ysa re 
sat i eth San 
ieee oe alert 
Sate tn tay eee 


‘ofers 


HIGHWAYS TO SUCCESS! 


“The big money jn Drafting goes to men who special 


‘past know how to ealclate and dean and plan or 


‘Machine Design, or Electrical Drafting, or Architece 
“Automotive. 1 nt 
ing race. Yo 


ou ced many’ eainerog sabes alte ind ots Drang 


Doulton thst pays $40 to 


ae 
ee 


its students and graduates, without cont, te 
Services of an elicient Employment Depart- 
‘ouch withthe employ 


We hove placed hundreds of men 
Drahting postions. We have tae this rae 
ing to cooplete, so practical, so ey to ma 
ter, that our students ere bowed fo make 


COUPON 
Brings 3 Lessons Free 


Get them. Test your own ability 
to learn Drafting and get ready 
fora fine job and big pay. Cou 
pon also brings surpese offer, and 
‘Complete information about yout 
fpportunities for success in Draft 


ek. The Amer- 
School moxe 


emmoameas 
‘het Drang Enciner 
Siemicaw sonar 


"4 55», chiens 
Sastebrtesions 


"And, 29, because the demand for real Draftsaen Cootinues to ex. @ 


(Pipoyon students, prodeaes, 
Chief Drafting Engineer 


“0 | American School B51 


‘The | feed the supply and Uecsuse this training actully prepares men for good 
rman center, and | Drafting positions, we hack i with « Free Employment Service, jee 10 


‘Ave, and 58th Se. 


Dept. D-375 Chicago, IIL 
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“What’s Andy Blair 
Doing Now?” 


Bill—"Haven't you heard? He’ 


is $7500 year. 
Tom—"He certainly has come up 
"$50 5 


right now if I had.” = 
mea reat 
cbry 


Bete IS at are 
Fara! tee 


i Seiten, i We 
ser ie Haters 


Name 


No matter what you are 
{can earn $100 week If 
Show youthow ey seit tal 
grevall woot duality adits 


income from tepe 
‘relive deliver and collect 

Serful opportunity ‘for ambitioas men. 

SWerite NOW for chole territory. 


WE. GIBSON, ae, 500 Tiron Se, Dest. Qt hice 
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though none too much. We had 
Brousht to France powder and shells for 300 
shots by each gun, 1500 shots in all.” We had | 
fired nearly half snd not ll the rest was at 
the froat 
‘On November 3, while Guns 1 and @ were 
preparing to ave forthe Mts attack, and 3 
3 doing ‘work necesary before Bring 
‘aeain, there came a hurry call to fre on tro 
smaller junctions at Louppy and Remoivile, 
respectively some 29,000 and 28,000 yards, 
‘where our aviators reported German troops | 
Conorntrating. A German aviator over Gun & 
watched the whole proces. ‘That evening 
shells tame close and fragments struck the 


Meaatine Gun’ had sneabed wp to Chara | 
at two o'dock in the morning and fred fit 
fix shots into the railroad yards and at 
tunnel at, Montiedy. W. C. Davis | 
‘checked the aiming angles O. K. and Lieut. 
W. G. Smith, commanding Gun ‘a, was sure | 
the’ had done something. He had. ‘The lower 
fards. at Mi rere in flames. Our | 
tleships on wheels were oflcally credited, 
‘General Hugh A. Drum, Chiet of 
‘Stall of the First Army. wanted us expecially 
to eave in the mouth of the tunnel Tt was a 
S| erent ners in 3 threw 
fifty shells into the town and yards. On N 
‘ammunition was lacking. Next day 
st oar favorite target commenced 
‘awe the beginning 
‘Re General Pershing pots 


'E HAD cut the enemy's main line of 


ihe 


sent over ten black periods to mark fnic. ‘They 
were all fired from Guns 4 and 5 upon Loo 
un 3 stopped fring at 10:36, four 


shot was fred two minutes later. Seaman James 
‘A. Katka worked the firing key. Tt was all 
ied out that the shel 


wee Sowmber 1 117, jt a dao 
Soe year belor: 
‘rig our fring in the greatest American 
Settle, there al se be American = 
eto spt fr us The I 
Wei metes st ap of ro eats and 
Ahele blow op a Uoop train, ut as sn at 
DPable we went tome results for oul. 
Tet Haya profer atthe Uaieity 
om November 12 went over 


GI | 


Practical educators. for 
all Engine: 

Machinists, 

and engineer students, 
Eight valuable, up-to- © 
date Guides treating on’ 


the theory and =m e 


GTAMMERIN| 
Bee Goes Sa MEPG 


ete ane. STEELS 


Reeser aban 


=a NY , 


T went to Louppy and Te- 
f. (Continued on page 155) 
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Se 
Our Battleships on Wheels 
(Crtnet fom me 168 


fourteen abell holes about thirty-three feet ia 
alnmeter and cght to eleven deep, two Fight 
in'a former ammunition dump and most of 
the rest within effective reach of the railroad 
Ibridge midway’ between these two towns. 

‘We had cut the main German strategic rail- 
road in the decisive stage of the greatest battle 
in American of world history. General Pershing 
veryte me after the Armistice: 


val guns under 
ice appreciation of the very efficent 
which they codperated with the 

artillery ofthe A. E. Fe 
“Your command has performed a distinetly 
sportant service, and found you at all times 
‘eager to carry out our plans in a true spirit of 
tion. 


“Ashok be very glad to have you express 
to all concerned my ners thanks wad appre 
CGation Tor the work accomplished” 


[ PASSED on this prin, with interest to 
ll deserved “it, Commander 


Hom’ We went eck ts Hewsimont an the 
night of November 23 we had a bi 
show and on the spur of the moment, 
‘litle to the men. 

“After our experience,” T said, there will 
never come Int ty ind any quetion about 


Un. “Rite neh hed the atte of St 


Namire knew this outit would go to Benin 

nothing "would stop’ them-—but the 
rughave piven in and we are going home. 
i a patente weft nt nt 
with ths performance her, we met nat ong 
Thon mien of this fore who arte ot jot 
Tullo this as we di but who have fallen by 


Tiboa centety: grim hee 
happy to say that all thre of those men were 
Brace bates Con 
“C, G. Hussell, lost in Philadelphia, 
ae ae 
Se ud ea 
ont 

Teta meetin 

ee 
aeeaeee a ea 
reser 

ch ad sei st | 


feet fon tucoecumeaienc che, Weer 
crowds that stared as if now they began to 
‘understand why the Germans had quit 


N DECEMBER 11 all the trains had re 
to our old battleground, St 
aire, "Within a week all but one officer and 


executive fice, Commander Bunkley, and 
‘most of the men T reached New York Christ. 
mas Eve, 1918. My only regret was that 
must say good-bye to so many truchearted 
‘comrades who had made succesful an enter 
ple tac a8 few sailors ever undertook. One 

my Keenest pleasures now is in foregather- 
ing wih one anther of them, as I ‘een do. 

Tike to reall our inland voyage, and to 
spgmber that asa ret img 

‘better prepared against atiack in anot 
war. For far at sea, a hostile fleet would be 
struck by able of ren eeaer power, fed 
fan even greater distance by 
Arasen by tains movie more weft thanks 
to what we learned on the land cruise of our 
battleships on wheels. 


Man, It's How ‘Be ctdea Mma 
Mon I Amuing How Eay Sha rare 


Hundreds of Dull Mowers #2,” 


a nN Great Book FREE 


Send no money— 
—Just mail the coupon 
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SUCCESS 
in Radio 


New course gives finest 
instruction obtainable 


You Can Learn at Home! 


Good pay from the start, 
rapid advancement,and phe- 
‘nomena success—a life pro- 
fession of fascinating bi 
work—that is what Radio 
holds forthe manwhoknows 
subject thoroughly. Since 
1909 Radio Institute of 
‘America has trained thou- 
sands to become successful 
in the many branches of Ra 
dio, Are you goi 
along at a thirty-five dollar 
when REAL MONEY is waitis 
in radio? 


New Course Finest Ever 


ALL DUNCAN, 


RIA backed by RCA, GE 
and Westinghouse 
en esate 


ek “eset 
ba iat 


Waethe nerve 0 
i} 


Hon. bee yea ood 


Bier Sree tee te 


es 


RADIO INSTITUTE OF AMERICA 
Dept. J-3 326 Broadway, New York City 


RADIOINSEITUTE OF AMERICA, Dene J-3 
eae Me, Duncan: 


Study at Home! 


All Metal 


(Continaed from pave 20) 


hour, Jack Page figured he must have passed 
ff the end of the point, and out to sea, long 
Since.” And he had. 

‘The thind hour of flight brought nothing of 
improvement. If the fog would only break for 


| a'second, merely give Jack a peek at the sun's 


else went wrong—Cheese came 
tesa inthe pangs’ and lstened 


rument board. “Trouble travels in 
mmabs!” dack barked. “The Liberty's burned 
‘ut er generator! 

For a minute, the high note of the Pocife 
Gull’s three-toned ‘deone. had 


Rraterens J 

ce I Erg? setter 
em sparking eon Soo ml 

ese tar, weigng 2 ket 150 ponds 
ik rdinter and‘ Chaka would become b 

Seyret og 


WIEN the fourth hour cade the sun was 
still among the, ming; 40 was the 
Liberty, and it was “missing 
atapc had gotten to is Rsition tad the 
big motor vibrated and shim through 
te and rivet of the all metal ( 


Jack Page knew that motor wasn't going to 
bbe with him long. “Also, he realized that to 
eeep it mean damage 10 the 


eatery 
sight. Then, wth four hs 
fe ibe ot 
Sy eas meee bows wet 
{oan all metal Tangeaed decon. 
King tht wo other pit a 
‘dctded not to erry tat 


the latter secured tools and took on a big job— 


‘job of daring 
‘Cheese went, through the small, forward 


cabin door atd across the catwalk to the 


7 
Sa eee ae 
G Soares 


{tutwined the free bit of the line through the 
‘exhaust manifold. "Meanwhile Jack was run- 
hing all motors at half-speed. 


EXT, Cheese freed the four hokd-down 

‘drft'pins which beld the iotor bearers 
to the nose bullthead. With the safeties freed, 
Cheese lightly tapped all four pins until thes 
were ready to slide. Then, moving across to 
the left wing's nacelle, he loosened Ube second 


{6 the lett door of the cabin, crouched just 
Inside, and waved an OL back to Jack. 
"Then Jack Page undertook the thing: that 
10 pilot had ever before tackled. He slowly 
‘ase fallpower to his two. wing motors and 
Tey or lite” Next even wer 
lned. the Liberty's th 
tal the brated besutfuly When the Lib 
erty was shaking the ship as no ship had ever 
tien rougl-boted before, Chee snapped the 
Ici deft wire forward and into the whirling 
Propeller. ‘With s sickening jolt, the propeller 
Shattered. and rattled. is, broken ‘bs fe 
Sarsaptnn the all etal reunions, 
om vibration st up. the craft palsied 
wildly in every plate—seemed ‘as though it 
‘aust be torn to pisces Another wrenching 
4nd tearing. and ‘the thing’ was over. The 
Pace 
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All Metal 
jt om sate 18) 
With the great weight pone, the now came 
up. Quickly, Jack whirled his automatic 
ais tdjstnad whe tn made tie 
pinion! coveaton, Then ihe Poetic Gull 
SHE ito the how 
You win, Jack,” Cheese said. “Thought 
shel bok 
‘jure the fh hour, vsbiity over the 
Wane Rina beoataed Nove ir eos 
‘peat Bc 


Well that’s god and not 0 good” Jack 

anemra "it sts bed for San Franny 

then we've been fying for Japan. 

tras three huired miles out erly this morn: 
Mill Tarther out that owt gail 


ACK turned the Poeife Gull about, took his 
direction from the ship's, and started for 
i be. ‘Thea, after a 


here behind the controls," Jack 
aad yin les above the Tete 


that all was better than well, Which was « 
Jack knew it 
on Teaching Ni, Deuss and the four 
overnment ten, Ja 
{Cpccher Hi potnel out the abi far gn 
talked earnestly, 
scat, boo i he said, hg cork. 
Tight. get 5 
Hite wet, but that's all’ It's cinch Tan 
cary this load sore, $0, youl get wet any 
ray, What do you men may?” 
"stem ilo Me, Dews wi. “You're 
ul what You say goes. 


to 
teeter in 
i you?” 


Tack asked the government 


IR a few seconds they grinned strange 

srins and looked from one, to the other. 

promised to get 

Wel tell the afial work you're doing i 

"Thirty seconds Inter, Jack was back on the 
contrals 

He spoke to Cheese, and at the same time 
reached to his board and opened a 
fall door behind which were ten short levers 
Bach lever was numbered. “Go forward,” 
Jack said, “and amuse the lady and hee 
nsbands.’. . "Keep their eyes to the rear. 
‘Then explain what happens in your own apt 

‘Chiese.” 

w seconds, Jack studied the drift of 
the Talis smoke, Alter cinbing two thee 
sand feet, he flew slightly up-wind from where 
hhe had last seen the water craft below the 
oud 

Tn the eabin, Cheese once more checked 
cover the safety belts of the five men who had 
Wwanted to reach the Tokio in « hurry. Next 
he moved to & position behind the four rear 
seat passengers and attracted their attention 


by starting an extemporized lecture om the | 


ttivseility of locking to the rear when By 

Inco ie Fe th een re men 
vont ‘o 

Wieak Hogs reschel ont an pelea ve onal 

levers. Inthe cabin, five aqare sections of 

floor licked back” (Connud ox pve 2) 
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Continued. 


into place, ales besos 
‘wanderers wondered at the great empty 
‘where, seconds before, five noisy men 
and tall 

“Where are they?” the Indy demanded of 
‘Cheese. And she pointed at where they weren't. 
Her three men echoed the question: 

Where are they?” 

“Ah.” Cheese smiled. “That js the question! 

{They've gooe down tothe lower deck for a 


“T didn’t know that there was a lower 
‘deck the lady ex 
“ics & big hip.” Chace answered. He 


‘at 


went the companionway. And said— 
“Yes, the Tokio Marv has many decks.” 
“One =. two --- thee «four.» five,” 


Cheese counted, as he gazed down’ over the 
cockpits gunwale “Ty all got away, Jack, 


ss 
dats Et dwn, “Whee 

age eae er 
wire tr bpecdead 
eg ets 

ES coat 

Farin i mea 
“But _ me, ie fo 

alighted: ne 

= 


* MEE, 2005 ack laughed. “but, it's 
My init on wt Tela the 
parnchates when aprong thers ievern” be 


“But the parachutes,” the gel asked “where 


he parachute to cach satis packed a 

e sorta al “Wiese fot | 
through the trap door, it drags its ate 

Sle porta eet onc pes 

{Foe wa Cheon’ Alny’ Chere ed the 


Ting ac "just before the clouds once 
tee out the scene, Cheese cheered: 
Jack ome 


peek 
Phau hye d 
Sabeihiy Butt Lave ty dy 
bok ia 
1 told them what to espect. We'll have a 
puepureson items nee 
ihe Toi wil mgt ko a ta 
Piatti aah vet 0s Wey shal 
ati eect eigen bececeoet 
is jit about out.” 
ESL cet than you tisk” 
hep aeeSteds ket pkgs SC ma 
= 


‘ches penal Gas bevel neh aah 


Matson boat. “The (Continued ox pase 159) 
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Hil: decied. “That's the boat that ou 


dady (Gead and ler three yesmen want to 


"Cheese" Jack sad, * go forward and take 
4 look at Tour safety ‘belts. 1 promised her 
fet them tothe Hein tne, aod Tm as 
as my word.” Quickly, the willing 
Greene wns gone. 
‘And what about little we?” the girl asked. 
“DoT go bye-bye this times 
's you'd notice it!” was Jack's back- 


Teatitht te Cheer” The question was 
te Powndcouts, Jack: and Tm, me 
heforme, ».. {llgodown and havethe io 
tireless te Coast Ghar Yo be on the lookout 


they shook: hands— 
‘on the lookout, too 
into that seat. We'll be up wind from 
‘he boat ina shake. Step on 

Seconds later, they were abreast of the 
steamship. Jack made a'few briet remarks to 
the gel at is side and pulled ive more small 
I ith he hed Mages from the coke 


reraleee guns My opal 
wie ge a 
oe fan ete okt Sars 
i ene 
ete ifot ced Tet 
hai tel cette 
Tt Woe Mphndag Fy, Sc 
Ba sara ae 


up here than down ‘there in 


sooner be 
Theese's boots 


reed the Hei the wor way; 
nae, “and they got es 
Tithe worst way,” she nde. 


I a while the Pacife Gull droned shore 


ward. “Jack studied his instrument-board 
telltale 

“"T don't know what she's flying om now,” 
the mused: “because, accor 
all 


to the glasses 
gnsia gone... - It's ten after four. And 
she carries on. “All metal, my abip ist 
‘Anu her motors and spit, too 
To say nothing of hee pilot,” the girl add- 
‘There was a long silence. 


“T haye one more card to play.” Jack id 
1 shouldbe, 


at Inst. 
she'll 


the Gull is all that sl 
fon one motor. 
thn you ee Tut get St fo a wetting 
“Hf you built her that way.” said the gil, 
“den she'll do it." 
fack cut the sveitch of his right motor, the 
wing fell a little till he “picked it up” with 
Ieitrudder, then the, Pocife Gull, at reduoed 


speed, . 
what gas 
Bets told the Tobe Cp ee | 
““Look!—the shore line!” Jack pointed. 
‘The clouds to the east were on the blow. Now 
and then they lifted. "And, here and there, 
the mainland came into view: it was perhaps 
iow i the tine, Peife 
rove that you are 
Eas poten one 
if you don't do your stud! 
ity, tense, dack watched the direc 
‘Wind-ripple (Continua on poe 180) 
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(Coninned 


‘on. the water below; 

being favored with a taib-wind—a breeze from 

ek whieh would help earry the Pace 
c 


showed that be was 


's coming our 
of his latest good luck. 
ywning man and his straw, Mis 


* the 
snl told him. | 
“Well, Al—we're like the drowning man: 

‘we'll reach for ansthing now.” 

"Well reach for that shore, Jack, and reach 
hard,” Almira—Al Deuss urged. “But if you 
don't reach, Jack... My! what a man-sised 
try you've made!” “Her voice, like all ele, 
seemed slow, 

In the ages that followed, there were slow 


niles for the hard-put Pocife Gull. At last, 
‘with only a few more miles to go, Uhe sin- | 
Konked, flatly, and almost quit. 


‘motor 
Bhicip Tack dropped the ett wing ets 
drain ail pordble guotine toward the dying 
ower plant—and, witha new bark, the engine 
fame to life. In the gas-lines, pechaps, a few 
pints remained. 


is what I call being hard-up,” Jack 

Almira, “and if you could handle 

the controls, T'd jo forward and squeeze the 
as tanks for a few more drops” His 

iin sore, na be a 

time and place for the 

‘orchestrs to strike up "California, 


avi 
lock of shoreseavenging gulls w 

their evening kunci! from work on 

Sh sands sf San Prancsce’s long 
‘Ail attention, thes 


the 
Pacific - waterfront 
watched ‘and. wondered at ‘something that 


Carne a-fluttering toward them across the wave 
tres Then witha wil curry, hey took wing 
Ad it the tas to make rom fo real 
racife Gull came a-rushing? 
er te at few bund yds Jock Page 
‘qine in on his ship's wide,” ‘The lone motor 


So pull ant gate ost of busine for 
Tat ping mctzestom pies bet tata 
‘Samberyplor the amu-dyaamie 


farries a surf-board atop the crest, all joined 
in rolling the great, speot Gull high and dry 
‘upon that deserted strand, 

"The Coast Guard crew came runni 
first the guanls thought there was 
person in that aft cockpit. Coming’ 
they learned that two can sit as close a8 one 
‘and in the same control seat. 


FI OUes ites the 1s made pot. At aout 
{he same Linn, the Totse Mare nosed int 
her bert” And, among the “chutedelvered 
ten, there were no sorcheads. Even the potent 
7% ‘sith 

she avowed. “In 
pie Bat er se 
caght a cold. rom 
‘own fault!” the lady tod 


Horace against removing his flannels. But he 
‘would bea sport, and now look at him! 

Cheese was sore, too. He had undertaken to 
teach a number of the Tolio's brown boss ane 
of our foremost national "The session 
‘on knees came off in the forecastle: and the 
Tittle brown cousins had taught Cheese a few 
things that he had never before dreamed of 

‘Not many days passed before Cheese, in a 
San Francacs hang, had gang bay withthe 
rehabilitation of Uhe all metal Gull. 
Toorning, Jack Page came in to tell them to 
tke their time. 

“Do this job right,” he said. “There's no 
rush now, When f get 
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‘back we'll hit the ball and start all over.” 


"Then he said good-bye tothe gang. Suck was 
fon his way to" ‘and. the Continent: 


bent on the study of foreign airways.» . and 
other things. 

“Th the flash of a tin god!" one 
of the mechanics remarked when Jack had 

ne. 8 inl! Imagine this cloud- 
fuster walking of with Big-Man Deuss’ 
‘youngest Kid, 

And making the old man like it!” another 
wailed, “Old Deuss and all his jackt . , . My 


ht wh 


‘cast-iron crust this steely guy 
and with all the high mucky-mucks in the 
‘Southwest trying to capture Almira.” 

“Tin Castiron 


‘what Jack Page is, 


Why We Are Immune to 


Some Diseases 
(Continua from sac 22) 


re ill, and five of them died. 
were well fed, ten put on 
actually starved. All 
th poeumonia.. The starved 
pigs were given al they could eat and only two 
{ied The well-ed group got all they could eat 
‘and five died. But the reduced-diet group got 
1 food after the infection, aud seven died 
“Allo which seems to show,” concluded Dr. 
th, “you may be safer against infectious 
Theres at those mes when you are puting on 
it than when you are in the pink of condi 
tion after a period of training or exercise.” 
‘Antibadien are of two howe that at- 
tack the bacteria themselves, and those that 
fttack the toxina, oF poisons, produced by the 
bacteria. "The latter antibodies are called anti- 
‘The fc ‘divided into. three 
some, Kill the bacteria by dissolving 
them, others. “clump” them and still others 
ily. “eat” them. "These are called, re- 
spectively, lysing, aggutinins and opsonins. 


ener endorses four rules to protect, 
yourself against contagious diseases: 

1. Find out by test what diseases you are 
inne to our doctor ‘an ttt your in 
munity. to diphtheria, smal scarlet 
Kever. If you have ever had typhoid, cholers, 

ficken pox, sentlet fever, ineaskes 

‘ow are probably immune to these. 
nie yourself, by vaccinatios 
inst diseases you are not im- 
‘of the sicknemes for which 


irendy been given in this article. 
‘Avoid channels of infection, as directed by 
local ‘boards of health in times of incipient 


epidericn 
‘Observe general hygienic rules, particn- 
try inert lien, slight and 
“And you can’t do much elie * 
thar Cllow these rules the: doctors ‘warn 
You can't escape them. Between 1400 and 
T3000 taicrabes enter your ‘nostrils 
hour's tranguil breathing. ‘The only thing to 
tho is to forget thems and hope thatthe 
Beating Chemis and bacterlgits ote da 
trllpefeet metiods of immunizing aginst a 
Infectious 
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" applicat 
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Weil seal eres 


Dull of wind which diverts t 
{he tre cour prs Metal Mike shared 


ieapebs the bee wie, nad pos ito ection 
Instantly, stendying the ship before the second 


wave has a chance to get in its cumulative 
effect, “Thus it takes only. weight and force 
‘enough to counteract the effect of one wave to 


Keep the craft on an even keel” 
"A Japanese cruiser of 10,000 tons, taken out 


ina heaey tea ore tt rlled tres 
ach way without the syrocabiat nd isa 
than two with 


| ia pe way for a flet of 


gor eos ease a tts Spey ved 
pe ey 
Geman eres 8 Sale are 
‘contest in France in 1914. The plane was 
ie es 
eu raiaeeeen 

nb enonete ea 
Set by son te glad pees Gon ad 


2 pilotless airplane, carrying 

Ecpliives deste toward its distant 

target under the guidance 

Seven of these, beeen, Greet 

Uhre me distant i et The Arie 
Sime just as production ia quantity for 

tate beginning. 


“When did you fist think of enterin 
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Se the day when the Sperry Alsnufactaring 
Ret rt ete dpa 

sin 

i drew out snough ofthe story of hs bay 


hhood to account for the man facing me HOw: 
A'Yankeo boy from the oldest New England 


Stoo, motherly brought up ty his grande 
parents in Cortland, N. risanee ta the 
‘eighbors, I'm afraid,” he laughed, "making 


the men ia the su: 
hop until they let me 
to dace took 'T biry wp one bay wih om 
‘experiment with bensive vapors, but’ fortu. 
tatly be as not badly hurts Another time 1 
set a neighbor's back porch on fire 


E WENT to Cornell University f 


boy doctiod noon ed there ba ent, He 
4 tower—the highest. in the world, three 
Hhundred and fifty feet—on top of the Boar of 
‘Trade Building, and put 40,000 candlepower 
of arc lamps on top of it. Tt was thirty 

and fore the incandescent light Sally iy 
sited the ae Yor tet. and 


‘thine "&beling pnt of 800 epee 
dat 370 eared 

A tat tempertare a 10) acpnet 
cuare uliteter of heated our 

iat etl Weal the light which ean be ob 
the rom any sll a sopra, 


Inthe Sperry areas high a+ 1800 cool 
Fez stn, ltt hase od 
Sim delivers tothe earth only 980 ex 


leper ‘for ‘cach square alee of 
fsting surface, o the Sperry are is litera 
Trier than sutight, Y 


TEAS ts fame hich hie aly fet in 
lecric Wighting won hin that led to is b= 
ing tse, 160 to fn in crpaniing ie 
‘Atperican Insitate of Blectrical Engineers 
Later he called the meeting which resulted 
nganization of the National Electric Ligh 
‘Ntociation. 


that, too, sold out his Chicago interests in | 
1808, and moved to Cleveland to manufacture 


‘out to the General a 
‘Sperry then turned to making electric auto 
mobiles and in so doing developed 

battery so capacious that it became 
to oa bone, which il 
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Coal Too Useful to Burn 
(Ceitinuet from pone $8) 


Moreover, this new process is combined with 
another for making ammonia an im- 
portant ingredient of fertilizers. Both processes 
Involve subjecting coal gar to. pressure of 
13,000 pours to the square 

it through steel tubes 
‘atalyat is a substance which 
hastens chemical actions of other 
catalysts make the coal gauscs form me 
(Gecod acobol) and mmm 

Tiere is an example of 

i 


‘may be expected. 


ists discovered that 
dehyde mixed and 


wentor, Dr 
Backeland. Used. for pipe stems, radio d 
fand panels, distributor boxes on automebies 


pprodkict and 20 even flor tiles may be made 
From coal 

Like a brick mason, the chemist re- 
arranges the elements—earbon, hydroger 
fend oxen which cul is compose 
Tuild what be will that is composed Largely of 
fany or all of these elements—theoretically, 
ven rubber. 

Probably the most interests 
opment is the manufacture of oll and 
{hel from coal. ‘The United States, possessing 


‘chemists 
vd, where th 


ature supply is limited. 
‘Four processes have been developed. 


N THE first, the coal i heated ton cherry red, 
‘at about 1200 degrees F, which drives 
digan. The wld residue ia a 
ccrrelent smokeleat fuel, reserabling soft cok 
‘Thetreny-iveto thins gallon try ol ob 


inined fram ont ton of snl may bo “cracked 
to yield Bive or ait gallons of a gasalinlkn 
tootor fue About 00 cubic fot‘ rich gas 
AR tained tom ae to ol 
The mee he Hergias 

process ci stot 

the weit 


unped with hydrogen 
rod 
he otuare 
"ydrigen into combina’ 
verting it froma a solid to an oil. From 100 to 
ss obtained from a ton of coal and 
fuel and ols 
0 proshice gasoline ie 
Processes developed 
bby Patart in Prance, to make a pure 
rotor fuel direct from coal 
bby. passing steam 
oal, is pumped up 
‘passed through copper 
heated electrically to n temperature of abo 
degrees F. Zine and chromiuen 
ds in these tubes cause the gases to Tor 
‘A ton of coal yields about 123 


‘with the coal, con 


Tnethanol 
‘two gallons of which will drive an 


Estimated manufacturing ‘cost howeves i 
between twenty and thirty cents a. gallon, 
hence it is out of the picture for automobile 


wy is producing, 
the most interesting of all these synthetic fuels 
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Contains full instructions regarding U. 
Patents. Our Methods, 
chanical Movements illustrated and described. 
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Inventors 
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‘OU SHOULD HAVE YOU! E MADE SPECIAL IN 
OUR OFFICE te save Berean secure protection 
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‘with model or sketch and description of invention. 
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books as described above. 
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START to PLAY 
‘oOveston on Pusess’ | Very First Day? 


Poealled towns, In straight Ei 
is only about 1300 miles from the North Pole. | sar, Wonterhal er se 


2. The quality of the milk used and the care | Earms $60.00 a Week 


taken in the churning have combined to give | Rabe 
Danish butier » werki-wide reputation. It YOU can play 
pnt A paced the Xylorimba 
3._ Of the mouth of the Amazon River, whose wien 


power takes it that far 
4 Australia the government, inorder to 
Teeoncle ‘certain 


MEne tetera touse nee 
A ie 
iF 


6. This is true of Sitka and 
Scent tc of unewu, ete fartber sorte 
‘Recurrent of warm water Bows across from the 
coast of Japan and warms the Alaskan coast, 


7. Goldfish of the colored varieties do not live 


ey a 


ane eae ie 


‘bottoms of ancient a 


ee the AN 
Si esta a , 

seattle ART See 
te sere ere er 


lake. "At the bottom ft bed of crystalleed | 


Poca of the kind hooven as washing mala. Tt is = vos ree art ot 

‘hipped to Burope. Tan have ata 
ings for leading advertisers. Where 
he Sn jew ge mein 

It's given tothe counter ever teat sk cing st 

ther ‘ide of the earth from northwestera | ‘BOTH = “ANY 


Europe, especially “Australia. ‘The 


MEYER CO! 
foe this name is the fact Eat pope ng | ‘Michigan Ave. at 20th St. Dey 3, Chicago Il. 


"Side of the earth from ts have 


nh ours. 
11, Tn China, Japan, and more o¢ lest gea- 
tnilly throughout the Far East eign Ber 


per. which is 
Bumed ia a\ceremonial fre. It is possible to 
‘buyin the market places bits of bright colored 
‘paper on which prayers have been printed in 
‘Advance, all ready for use. 


yo = 
i JERS 


EARN MONEY /MMEDIATELY 


In the year 586 B.C, 
12. In the WE FURNISH EQUIPMENT TO STAUT 


Nebuchadnezzar, 
King of Babylon, captured Jerusalem and 
bred the famous teupk, wich ted tree 
Tp early 40 years bef olornon. 


af aa os "RICA 
is Sexect Sa 


sity of Jerusalem. ‘The te obably stood 
SF ketene crear Saco oc ree 

‘which now stands the Mohammedan building 
Known as the Mosque of Ouae. 
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The Movie Maker 


afternoon, Margaret Moreland had 
fir, much to the surprise of the present of 
Popular’ Players, had added her signature 
without protest.” A® Don climbed the two 
flights to his attic apartment, his mind. was 
busy with schemes for the immediate raising 
‘of further cash. He had sold Marpuret’s sap- 
je ring that morning for sic thowsand dol- 
Reluctant to accept aid in such «fashion, 
he sie nt ‘ven I he itr al he 
would eventually repay her. But now it was 
to her advantage, even more than to his own, 
to throw everything into the balance for iam 
te mest 


E STEPPED int his apartment quietly, 
‘unnoticed by’ the. professor, wl 


"Dom hore coukd be called an spatnent 
only through courtesy~—or ‘na 
fab, eo 2 wert where toad 


Crna had 


or sep it'iad 
tri ded thd ory 
iawn e dlapiated cio 


peta 
weve OE saree 

sore en re 
Hs teal 
Pl aoa om a9 hte 
wl SE 
eae eer Feeepkeatee Sal 
eT ea Te mk 
ame et ie toks lowe, cor 
Sree a Stearate dates 
Beers Whe al cr hfe sd 
tina i of een 
Wn rte Dw a 
tedlly met him coming out of a neigh- 
Meebo "Ss te Pe 
z oe kre 


of 
of 
‘but Don had partitioned it into 
‘of 


from the top, 


parame over which the old man was 
‘ruling so intently that he had not beara 
Don enter, waa cluter of wheel see spirals, 
sod inne machinery, Pec greta 
Alsigns ut out oft ‘or paper 
were Toosely at one end of the table 
Gn'a ‘small rack before him were arranged 
dloven disks of a, diflereat type, each a little 
larger than a silver: dalla, but of warying 
thicknesses, Some ofthese were glas, but the 
Iajority. were fine pieces of gause or tran 
rental draven tight in litle metal Hage. 
The professor was examining a similar disk 
under a large” microscope amped to is 
tl 

He looked up trigmphantly when Don spoke. 

‘This one dried perfectly,” he atmounced 
“My Gretchen wil ook lke siten whe we 
‘use tom the lens” 

Hie lac the dis in the rack with the 
others! took from his eye a small waxnifying 
lass he wore fike a monocs, and sled my 
{eriously at Don. 

"T have a surprise for you, my son," he 
remarked. 


(Continent on raze 188) 
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terms. Secrecy guaraikend. Write for 
particulars. 


BOX 1648 WASHINGTON, D.C. 


LEARN TO 
b: DRAW, 
CAR?” se 


‘hinting an ner 


fanoun 


ti 
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NVENTORS 


PROTECT 
YOUR IDEAS 


Send for our Guide Book, HOW TO GET YOUR PATENT, 


and Evidence of Invention Blank, sent Free on request. 
Send model or sketch an 


our terms, methods, etc. 


of your invention for I - 
tion and Instructions Free. 
Terms Reasonable. Best Ref- 
erences. 


RANDOLPH & CO. 
Dept.130, Washington, D.C. 


Tells, 
description 


vp 


END for our free catalog “ 

Road To Bigger Thing 
‘Learn how former Federal School 
fadustes now carn big, money: 
jee the work and comments of 
famous artists like Clare Briggs, 
Norman Rockwell, Fontaine Fox, 
Neysa McMein and over fifty 
others. 

Opportunities in drawing have 
never been better. The Federal 
Course includes illustrating, car- 
tooning, lettering, window’ card 
illustrating, ete. 

If you like to draw, train your 
talent. We inclose a test chart 
with our catalog. Tt finds out 
your ability. Fill out 
the coupon now. 


‘Federal School of Ilustrating, 
3148 Federal School Bldg., 

‘Minneapolis, 
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‘The Movie Maker 


Only, cy interes, Dan suited hie 
the professor put oa his spectacles with great 
ceremony, fumbled at length in his pocket, and 
ike oat lang sp af paper He Bade to 
Do, 

Tt was a certified check, signed hy Ott 
Mahrlenburg and payable to Donald Kennedy 
for twelve thousand dollars! 


he could have saved no money, Don wa 


Manly, as 


YET, he prfenar sus yas 


though accustomed to giving aw 
sands of dollars every day 


Tt looks real.” Don commented, rubbing 
the check between I Te feels 
land, by golly, I believe it ir teal, but how in 


ve professor seetned slightly embarrassed. 
iy dager 


wore fron Miss More 


This money may daughter deposited 
in a bank years ago" explained the old ma 
with ign 

“You mean you could have had it three 
yearsupo when jou were practically starving? 
SEI Bon inert 

“The old tan drew himself 


rid 
"Tk forthe ater ope 
the daughter her. father, 
Now, ot 

her. 


September fir 
depopulated. Tw 


iy was almost 


ler independ 


the place looked deserted 
however, several work 
terefoot wooden 

bhage circle. 
young man, 


“Right Ta'tke 
five thousand feet up, with a cold wind blowing 
he clouds.” Jerry wriggle une 
ina heavy costume of chain mail 
This ie not amy iden of « Pall Beach suit 
jell start, shooting, right away,” Don 
romised. 


Wier cables of igiting ace 
and ie pedcmers eas soweae on Alara 
BASS Sitka er went eer eer Se 
{iran bekevel that the stared epee 

ber ace was dc pry to ber fear tat she 
serait "Nowy clatine covly shat to 
Ter tation ad highy cnt ohana 
Teena at tbe sige be epperenly com 
Bokriat os dary. ling Slesiret ects 
Spy to help the pec acl pat hom 


HAT he really wanted, however, was to 


thestry however. for when Jerry eased just 
behind the enemy r 


Eggs Turn into 
DOLLARS FAST! 


“Toe National 
Wasningan D.Cx. Dea. 443+ 


15% 125 Wes 


tieata08 ri SAy on eh EVERY or 
Ea an china Perera: 
of Sarina a ee ttt 


eee ernest 


Se 


UNIVERSAL PLUMBING SCHOOL 


ES.GIVENS, 68 Chemical By, Kansas City, Mo. 
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The Movie Maker 


lines and crawled out, wounded, to lose con- 
sciousness on no man’s land, his hallucinations 
took him back to another life—to England of 


| A definite ram for getting ahead 
financially wil be found’on page fou 
of this issu 


GOV'T, POSITION 


35 10:75 WEEKLY 


Biddle and his eamera were to collect the local 
colo and went baci caso ln crn the 
Atlantic, whi ‘actual adventuring was 
to be done on the Jot at Cinema City, 


“THE sequence Don ad choven fr his teat 
wax designed to take place near the castle 
in old England, ‘To control his lighting elects, 
hie had decided! to photograph the scene on. 
three-sided box set of Stage No. 3, lined 
heavy white muslin. As he set the camera in 
Prniton, he allel Jerry's attention tothe 
huge electric light bulbs, protected by: wire 
housings, which were mounted on a bridge 


SERA 1 chon tle tape” be The Letter 
ieee ate a re nord Weri| Bob Jolaanat Sok 


wit 
Tights. Stand here, will you, Jerry?" 


“But think of the juice they'll use,” obe —and paved the way 
“erry, taking his place about st feet ia for a better one! 
front of the camera. “Woulda’t carbons be he International 
much eheaper? isewalenCultares, told now abt 


“Ne capes you figure Fram gficy ooy 
Res Sen re bees el eek 
Sent i Se ees sa 

lights, ax well as chief electrician, and we use 

Bias See ae etiten sade ae 

leat tee ce eee ee 

ree es More we 
eres ae 
eoeen ot fens 

L eesehns oe eee 

we us thousands of dollars, " 

faa a 


z 
Hf 


Ht 


Ey 


Jerry 
‘ita at lst with the camera angle, Don 
hunted Sud tape tine. While sbe held i 
ven withthe lens, Don stretched is length to 
Jerry's nose, then stooped and chalked a rough 
ircle om the foot Cautioning them not 
ise the mark, Don moved to the 
mat one ide of the ak threw on 
Il hiase. From. the seaflding nove, 
Ui hows wat lect rind down 
looting every square fot of the mt 

with even, shadows emination, 


eg tt binant 
i 
stn‘ sabe here with Yr 


ND then Don began to paint out the 
Attia allows of Merpucts face 
adilona ght 


F 
i 
Li 
a 
3 
F 
& 
J 
Ei 
5 


3 againet the down 
yrard pare from the bridge, erase the lah: 
ing Tine from her nose to the eoraers of er 
crow feet about her eves, 
tial lines between her brows; 
light'manipolation could remove, Don knew. 
hs oe ironed out i the mo 
scopic dingoal threads. of the professor's 
ie Tato place over the lens, 
mand began to erank the 
camera. Next week he would have a camera 
sna, but for the frst few days he wanted te 
teat every operation himself. A few days and 
several ua et i tried ore 
iment atthe beginning ofthe picture wou 
ive weoks of delay and thousands of fet from 
ising waste Inte, es are 170) 


rf 


a 


& 
a 
i 


ae 
th 
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fo School ai Hom, 
J] 


al 


HIGH SCHOOL 
COURSE IN 
TWO YEARS 


first lesson to the last you are care 
fully examined and coached, 


USE SPARE TIMEONLY 


‘Most people idle away fifty hours a 
week. ‘Probably you do. Use only 
one-fifth of your wasted hours for 


sinned appreciative 

ting i bits of action that had not been Fe- 
etre. He had no feat for Jers pertorm: 
ance. ‘The man was 2 born actor. ‘Entirely 
‘without slf-consciousnes, his thoughts trans- 
lated. themselves into action and facial ex 
pression without effort. And blessed 
with a keen sense of humor, he enlivened any 
‘ceoe in which he appeared. Don wondered if 
the leading man might not unconsciously steal 
the picture from the star. ut Margaret was 
playing up to him with a dash and animation 
that revealed an unknown phase of her ability 
as an actress, 


ATE that fterogn the fre met in he 
jection room to sce the first rushes of 
the Big picture, and Bite nigh ef pleasure 
sounded in thedarkened roa as Margarets 
face appeared on the sercen. Firm, rounded, 
sve ith viva, the Bautflfaee looked 
fs though Kind hand had swept over 
Socothing out all telltale fines and hollows, 
Hint who was the ghasty-faced man playing 
pponite er? ‘Only the sparkling dat eyes 
tere Jerry: the rest war a fiat dead mask, 


: What i the matter with him!” groaned 


“dark” 
‘When the lights went up, Jeery faced the 
others with an apologetic grin 
“It T had any vanity,” be 
fm out and shoot myself. 
Sever got any fgrther than doubling for the 
hero. 


inde 
over to the stage again,” suggested 

Don, “Til uy some moe shots Jou'dont 

‘mind, No need for the rest of you ta stay. 

Por three hours, until even Jerry's tanned 
‘and toughened skin began to feel tender, Don 
‘tad up his face with diferent shades of grease 
paint and powder, shooting a few feet of film for 
tach new make-up—heavy pink, flesh, chalk 
‘rite, pale yellow. One test he made with 
Jerry's skin in its natural state. ‘This showed 
ihe best peu in the rcetin rom pest 
day. “Tut even so, though Ui iy effect 
‘wae overcome, be looked as swarthy as a 
Mexican laborer. 

“"That'l be fine when he doubles as his vile 
lainous half-brother,” commented Don, find- 
ing a ray of hope in the gloom. 


AVS hut how are we going to fx him upto 
look like the hero? asked Judy, almostin 
despair. Tn rewriting the scenario so Ghat Jerry 
‘orld play the doutle re of hero and villain, 
the hed ongratulated ere on saving the 
‘ainry of an edditional actor. Now it Doked 
{though a new beading man mist be hired. 
‘Sig hve Lens nse ign is 
face?” Ma 
The makcap ward?” sed Dow. 
fox T want him to help me with my own, 


Tae woe pel iy 
foe eee ee 
Sune east 

le maa with stsbioy Angers hed beca prac: 


ticing his art of shining the stars whose luster 


Minighcine 
pencil: concealing sears, and imparting natural 
Curves to flat, exp lips. 
Louis Mensies frowned and shook his head 
whem he had seen the tests 
on cookie fade Yi ot scceael 


The Movie Maker | 


109) 


“Use this” He handed Don a stick of dark | 
‘ochre grease paint 

iat it's almost brown!" protested Don. | 
Took like the end man in a minstrel 


‘and toward the outer | 
sist eves” gmt about er | 


‘Tiling her chin, he turned her face taward Ue 
light and dabbed ber cheek bones near the 
temples with a pull filled with rose-pi 
5 y that little flatness caused by 
“And this young lady," be looked at Ju 
“nyust use'n pale flesh grease paint” 


Tm Lot ns an my brother” 
shy femarhed, onderingy 
Ro matter” roped the great man, “We 
expect rome oh ie in the 
Seated our ft il sk tri wl 
od lke Back velvet” na 
cis Sensis facial prescriptions wee 
Jone ex day's rashes 
elon veh aan 


‘out to 
inoee on the bt with Don 
Within the circle of supports erected the 
‘week before was stretched m bnige canvas, lke 
2 topless circus tent. Waiting outside was a 
fan with two bonutiful chestnut horses. Jerry | 
took, the bridle of the larger ot 
“You might tether the other 


“Following Do, Jerry 
flap in the canvas 
mera man, Timothy 0 Da 


gut, Mr. Kennedy. I'm ready to 


“andl wall | 


Now trot 
Dom tet the evelsing mechan tw fster 
‘and, a nearly ae he could judge, it kept 
Piha Sct cioy 


any 
‘juste 


OR nearly an. hour, with 
film, Don and the camera 


‘and readjusted the mechanism and rehearsed 
the action, timing it wit 


ha stop wateh 


plete 
Sone would peat ob ing longi a 
Sight ine. Don had Sgured =o 
wt cut fat etrraasiog: ete 
ene, usually" photographed from am aulo- 
tohile following along beside horse andl Fier, 
‘When they were ready to make the esposures 
they sent for Mangntet, Dressed in lon 
flowing gown, with 2 veil ying from the hg 
Deak of her medieval head-dresy, she entered 
The inclomure om the other horse. ‘They r= 
hearse the ‘Continued on nae 12 
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(Contin fo ama 17) 

ence guickly with ber, keeping strictly to 
the time alowed for ench bit of notion. Finally 
Don was antisfed. 


All ready, Tim,” be said, taking his place 


ft the camera man's elbow. He would have 
to remember to stay there in order to keep ut 
of line with the swinging focus of the lens. 
{atting anal meuphone wo his ps, be called 
tothetwoo 


horseback at the outer edge of the 


‘Toward evening the little company gathered 
in the projection room for the day's rushes. 
‘The first shipment of films from Boao had 
arrived the day before and Dom had thea alu 


thrown on the sereen.. Hundreds of feet of 
English ‘counteyside with a grim oll castle 
f ‘bridle path 

ing a brook: 8 
sunny lane with daisies nodding at either skie; 


4 wide road with giant oaks arched. above, 
But not «sign of Numan being’ oF habitation 


Aone, his ri ight bd 
trunk of an oak: tree, & bright-eyed. squirrel 
sed Tor a eutious second to stare into the 


pi 


EN on the sereen appeared two figures 
riding on horseback apparently miles and 
* against a blank white backgroud. Judy 


Aged nervously. 

Th fo ms uneyany ring log in 
space," she commented, “as if the earth had 
Fddenly diwtved andl them sticking Wp 


th 


"a 
that night at home kn hie darks room he worked 


with tense anxiety to make his words come 

true. Would his precious machine, om which 

hye had apent years of labor and thousands of 

dollars, fail him now that the moment for ite 
ig performance had arrived? Tt had proved 
it well in testa, but Don 


thrown out of alignment a. sixt 
ch, ruining the desonsteation. ‘pro 
pective partner had departed with his two 

thousand anda hearty laugh 
the silence and dim red glow of the dark 


room, only the excited breathing of the pro 
a 


{an cal be Kean me hed Dom, 
the developing tnd printing. “Dut. ia 
remory. that auigh fehowd He et his jaw 
td is hands moved more deftly. “Some day 
that laugh would be wort half allo om the 
ered ‘The 

im praducers ould 
oeniae the enormous econo of 
iis universal bmckround deve. Tw or thee 
Pictures if suceetul 


UT there was no time to be dreaming of 
that now.” Using a homemade machine, 

he put post 
taken that morning Uuough a stony solation 
of silver nteate, allowing the film to selene 
tolution until the figures of actors and horses 
teeame intensiled as black slouetes ona 
white transparent background. In order to 
err te egal taro agave sat 
from England, Don had hada duplicate negative 
tua, from it at Popular Players’ laboratory 
‘his be Intended to use in making i> cou 
ination negative. 

‘When the 
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Tidal Serteon'T"have Deen ong 
‘bee of your since May, 1944." Ushave'every mording and wat STILL ON M 
Plasterers ing 


RISS-KROSS marks radical increase 
in shaving comfort and ec 
fae cape 


tising Offer 
vo avertine KIRISS- 


Years. Repro: 
duces barber's 
pellop di 
rum ohh surat 


“mystery” raxor” is 
tnlage realy drut one and ena be 
fur rac Find ot about Roda. 


Tf you want financial independence read the story “How a Big Load Was 
from Harry Wilson's Mind” on page four of this issue. 
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etn ig 
Neal vate 


ie 
Chicago Technical Colle 


eae gat 


cge ||| _ The ationst Schoot ot Cartooning, 


seal) | 615 Penton Building Cleveland, Ohio 
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STEADY WORK 


‘ales! 

‘Twin Inventions Needed Everywhere 
‘This unique plan is made possible by two 

revolutionary patented inven i 
Kind of can opener, absolutely 
holds the ean, cuts the top ou 
leaving it smooth, sliek and 
lean—all ina couple of seconds at the 
turn of a crank—ends forever all stabbing 
‘and. hacking ‘with old-style ean openers. 
‘A twin invention, an equally revolutionary 
Knife, scissors." and tool, sbarpener— 
operating on new, patented "magic groove’ 
jarpens automatically at a 


thet aterehanatalle etre 


‘ae ae 
1 vale tian 
eich een 


CENTRAL STATES MFS. CO. 
‘tee Mary Ares 


The Movie Maker 


intensified print of the horseback scenes was 
dry, he took a strip of unexposed postive and 
‘adjusted it om his machine. ‘Over it he fastened 
the English background negative, and on top 
tf that be placed the pont af the slbooetel 
figures om horseback. Tightening the debicate 
tmechanistn of his device, an intricate elabora- 
{Gon of at automatic printing machine accurate 
tom temthousandth of an inch, be ran the 
three strips of Bi together through the print- 


Jog proce= 
“the rent was a postive print of the 
Eaglsh background with the blank outlines of 
Mees uel actors superimposed upon i, the 
fihoncttes formerly black now showing up 
hcg apparent hen te pit 
Through the developing hypo. After allowing 
tio dey ona cvoleing rack a roa of lange 


TE. te icloc hen Dom bel fos 
frames of Ue completed negative against 
the ruby light aod with a magnifying glass 
hoted the exact placement of the figures. En- 
larged on the screen, not the slightest deviation 
‘would show. Now to make a postive print to 
Tum in the projection room the following day. 
"The professor had been gently snoring for 
hours in the next room, but it was dawn when 
‘Doo, too happy to know he was tied, tumbled 
to bed. 


in the busy days that followed, however, 
many ‘called for solution,’ Bozo had 
Shown almost s genius for finding locations to 
ft the action of the scenario. His timing 


recor fut nce with ach elt 


Uo some rewriting. 

inaiters but one day se rebelled 
icin rewrite this scene, Doa—toere’s no 

doit Sereys jun pot to loap the chasm 

el mise the big thrill we need at that 
~ 

Ticnow 8 But I dont ge 

how ith pote to trick our way this ine.” 


JURY, stat the, titre, Bore ba 

ken from the bottom’ of a deep gone. 

‘netwolf th rane ose het 

Gost the boriaon, the top appereatly two 
fo the 


dred feet above the lev 


one the ean 

Pt waste time 
Don, Bees I dont ike t have Jer take 
Theis of lenping mach an ungodly hole, 

SP don't ether” admitted Jods. “Let's 
skis pice beat hele at 
feo’ Mabrleninurg_ had spproprat 
cone ofthe sere stageras his workshop, aad 
there they found him supervising the eomstrac- 
on of combination large and taiiature sets 
tenn to sale rom the photographs Bono bad 
Sent of interior scenex, the courtyar, and 
Siedeawbriige of the old oule. At onesie 
tthe werkabop, eat a large window, an artist 
Sas reprdocng pat of photoapt othe 
on Mr tege ease screen st in & 

Soche 
ELSE ime keep the picture and sted it" the 
(csor said when they bad explained their 
Problem, *Maybe T cam manage, but I most 
rst work it out om paper.” 
"Top days later, unde hs directions, a small 
read of beat (Contin om ase 122 
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‘AROUND THE WORLD WITH 
‘THE INTERNATIONAL CLUB 


xchange ltr, ott, mapcnes fom nrg md 
etecatna feng wh ares 80 Mes, Se, Ciba 
‘Pore Bet, Con tad South Are. Language sates, 
feels elated yourg pele ever, Sen 10 cnt 
(Slog for take wnat pro 


INTERNATIONAL CLUB, BOX 670, HAVAMA, CU 
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The Movie Maker 


2 
sett bebe an ees 
of the lot, It was # four-foot replica of the 
ee Pe 
Poieectantane 
ete heme 
Gi cia arpa 
sturdy platforms constructed, fifteen feet in 
hie eng nen 
pcb Sop 
Pees 
abe coca bos 
pet 
caceote nates 
er eeereeerrcrins 
When Jerry was reacly, Tim O'Day, with the 
pap Sy ene 


ound the focus. 
" he said to Don. 


‘at tha 


ke 
“eis tricky, 


ND whe the days ues appeared om the 

erent proved “tricky” ined —a per 
fection. Jerry rend in his- galloping 
ore the wey ede ofthe ha, apparent 
1 dary. twortundeefoot drop, 
treatctaking meen the spleni rature 
Iulanced ther, his forte igh inthe 
‘Then he whirled and galloped away. 
Jey urge hima oan the horse tok the 
‘ham in night Tea, 


‘The ena of September was rush 
them with the speed of a expren tain when 
anerved in the rapid solving of each 
icin "sunt “sath “Dg 

Prim ming eit 
sas-Sotericy tive sul be ed fk Sued 
ly checks to their small 


‘the Big Problem bad shut 


lee out of his ind, 
ihe exclaimed, siting down at the 
=e We've just three thousand 


Jett and next week I've got to send Bozo more 
‘money and pay the electric light 
“So Tv 


list Judy 
ito Be about a 


opped 
Thought 
long by this tine to show 
nillionaire and get him to buy a 
invention.” 


aoe anyone vith 
i you" don't” commented. Jal 

ull male bed or tall of 
eae 
have to drop everything for'» while and Gnd 
(ee otber tay toe tare ny chin 
atte cheated ont of Four Ns et 
wclted Seige "Don Keooeh; Youre uo 


Leaning his ein 
against the table 

ude gave him a motherly pat 

How would you like to have fifty thousand 

dollars?” she asked brightly 

“Don't be a piker! finned at her 
cynically. “Wish for 

Tundy considered 


mith thoughtfully nar- 
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Get This 


PAY RAISING 


PLAN 


Without Risking One Cent / 


See for Yourself 
Why it has Brought 
Such Amazing 


Success to Thousands of Men 


gee 
Holistie 


Bit] 
fits 
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iTasit schoge oF LETTERING 
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Popular Science Monthly 
250 Fourth Ave., New York City 


Pct 8 NGINEERIN( 


Fernelpenty on 
‘oesatclowne: vacations on fall'pay For farther 
particular write 


[NORTON “i 


LE— 


ieee ene 
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Where the Big Ones Rise 


SOME place, far off the beaten track, * 
there’sa shimmering lake ora cold, 
rushing stream where the “big 
ones” lurk. You know the place! 
Pack up your old kit bag—take a 
friend along in the chummy sidecar, 
and be on your way to a holiday 
crowded with happy,care-free sport. 


The Harley-Davidson takes you 
wherever you want to go — com- 
Be eblyaertly and pst 
ipkeep? 2¢ per mile pays for 
—oil—tires eH all! host and for 
brakes, and other great features 
are built into the new 1928 models. 
Prices as low as $310 f. 0. b. factory, 
and your dealer's convenient Pay-As 
‘"You-Ride-Plan make the Harley-Dav- 
idson easy toown. You'll enjoy a dem- 
‘onstration. Send coupon for catalog. 


Hanrtey-Davipson Motor Company 
‘DEFT. P, S MILWAUKEE, WIS, 


March, 1928 


‘The Movie Maker 
(Continued from page 175) 
1 kagw a gil who wants to get into the 
movies the Sancti early 
“Be. you know any gl who docs 
eon is“ ye on end owas 
HS can gt hat Lady, the 
r sissed the multitude with a 
‘iy gal owns. © father=and. ber 


“Oh, so you've got the scheme al lad out!” 
Don looked at Judy suspiciously. 


time someone thought 
4 Sefiant. cena 
“+Mabels father taking’ her to Everglade 
are just going to happen 
invite os to Uheir table and. 

Nad well take the Bfty thousand and tip 
the “head” walter!” “quoted ‘Don. "Your 
heme sound weak to me, but may you can 

frit acto, You'll have to, count the pro- 
Temoe and me out, though. No cathes 
“You can buy some! Jiady retorted tarty, 
seats why Ym ving 30 ti next Toe, 
Get’ tax for yourselé and a swallowtail for 
the teeth al the acre 

Rn Donte tone was final. "My corde 
td the old lve serge wil ve to dome ill 
‘reget this picture out of the woos.” 

“Fen youl never get it out of the woods! 
11 yo at tobe nuccenf ul You've got to look 
that ray, dere ting a ts Margaret 
fins promised ta desk herself out Whe the 
Seherand T think youll ike my new 
ress" Jandy smiled with pleasant self 

Seal, Then she tunnel a severe frown on 
The"abiy. young. director. “Don, for 
{n your lfe you've just ot to Took dees 

2 fanks Fr the imi catinent Don 

reps nsming. hat 1H wal tl ean 
‘my oven tony for clothes. Don't fo 

ate cing om your brother's charity and 

{hing Miss Morelants money forthe picture!" 


JUDY sar at hs wcenting chat i 
grimly steady, tired eve ly an 
ite unexpected, she ha to gulp buck m sab. 
Sehr auner 
om jst trying to ep Yous” she qua 

tell east only about to hudred dollars to 
intone dathes and give us a chance atthe 
BAY thoasandand if we dou't get the Silty 
thous, what good wil the two hundred be 
{oud Weill be sank?) You've been grubbing 
Slag to ve aes am 

“Rod'T haven't anything crs” Den 
Snisbed for ber gray. "guess you're right 
thatthe oly ay in goad thew 
‘Shigblal! he concluded bitterly. ‘Then he 
deed atthe meek litte face opposite him— 


‘ey. Tell me 


tina 
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EVEREADY 


COLUMBIA 
Dry Batteries 


they last longer 


needn’t experiment with batteries 


THE field for building things 
and experimenting with new 
ideas is so big it’s a waste 
of time to try out different 
kinds of dry batteries. If 
there is anything in the elec- 
trical field that’s fixed, it’s 
the six-inch dry cell with the 
Eveready Columbia label. 


We did the fixing. Into it we 
put all our 33 years of bat- 
tery making, and believe us 
when we say the Eveready 
Columbia Dry Battery has 
no superior. 


NATIONAL CARBON CO., Inc. 
New York [I] San Francisco 


Unit of Union 
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The radio leadership of 1928 


NEW 
401 Dry Cell 
Type 
BANDBOX 
JUNIOR 
Aw dey cll 
iter with al the 
foi hae 
pose 
aed appterance. 


Fer placer where 


AC arrest oF toe: 
ag btory vice tt 
set available. Casts 


"You're there with a Crosley" 


180-volts on the output tubeplate/ 
GiganticonmisronzeD vume fom theBandbax/ 


Power! Power! POWER! A feature of the Crosley 
© AC Bandbox that lifts it head and shoulders above 
competition! 
170 to 185 volts on the plate of the power 
‘output tube! 
Comparative checkings of competitive 
radios show interesting figures. Under 
identical testing conditions the Bandbox 


shows a fll 170 to 185 volts on the plate Musicone 
of the 171 power output tube Type D 
Other radios selling from $15 
$88.00 £0 $130.00 show from cay Manns oy jms Jo 
300 to 110 and 130 to 140 fee. Th ge dn mils 
volts on the plate of the out- Fiitpae xi dail mila 


put tube. The 171 power tube {tens Areal fn mend. 


4cBAN DBOX 


should have 180 volts. This better than Singl de Unit 


40% superiority in one cate and 25% in the 
other is the difference between today's radio and 

esterday's! 

he Crosley Bandbox is the marvel it is because 
of Powel Crosley, Jr's., fundamental attitude in 
the engincering laboratories. “Produce the bese 
you can—then we'll figure how to make and sell 
it in sufficient volume to keep the price low" is 
his constant admonition. 
The Bandbox is a genuine Neutrodyne re~ 
cciver. Totally and completely shielded, 
the acute sensitivity and sharp selectivity 
of the Bandbox are amazing. 
Contributing much to the success of this 
1918 wonder radio is the Mershon Con- 
denser in the power clement of the set. 
This electrolytic condenser is an exclusiv: 
Groley fear.” Not bing parr, the danger of 
removed so thae che desired Ivory rita can be ie tris, Kokam Dear 
tnd volume reailtso greatly desired. TT Is SELF HEALING talent by HT. Roberts Cos ry 
hhave to be replaced as is the case with paper condemsers The capacity of Michigen Ave, Choapr—Sales Repre 
smoothing condensers in Crosley power wakes jo mf. Other sets use only a estate 
Fraction of that condeaser capacity. Undesize condenses, transormers, cy 
are wed in order to build down #0 3 peice. Crodey builds wp to a seandard! Ge 
The AC Bundkox is purposely made in two modcle—the éox in a double voit 


‘aad by Showers Bea 


ly intron Ted ad Wolf 


Mowing out isc 


ds Tense oly for Rae 
imateur, Experimental 


TAL Rw pod nas pst ead Saks lp 
REQ TRCEE nt ake nna e ALL Me THE CROSLEY 


the catire set in one cabinet. The two sets RADIO 
sod performance." The physical diferece CORPORATION 


solely to mect the human diferences of taste, neceuity and price! 
‘The siae of the 734 is 1754 in-loag by 1234 ta wide and is 694 in. high. Cincinnati, Ohio 


Battery Type Bandbox 601 . . $55 Powel Crosley, Jr. 


‘The 704 is for those who w 
are identical in elements, desi 
Ft 


ic) 


Montana, Wyoming, Calorao, New Mexice and West, prices lightly higher 
Write Dept. 17 for descriptive literature 


© This real on » rao, tool or oil burner advertisement signises the approval of the INSTITUTE OF STANDARDS. See page 


T COSTS SO LITTLE 


to have the newest, smartest color effects 


Never have you seen so miraculous a finish for home use 
as “Rogers.” Such gorgeous colors. And so easily applied. 
No painting experience is necessary to apply beautiful 
“Rogers” colors. Anyone can do it. You simply flow the 
color on with a full brush. Then spread it ouras you would 
the icing on a cake. “Rogers” quickly forms a lustrous 
coating over any old or “unpainted” surface. Thea it— 
“DRIES WHILE YOU WAIT.” Driessmooth, without laps 
or brush marks. Dries before dust can marit. Driestoahard, 
tough, porcelain like finish that wears and wears and WEARS. 


Geauine “Rogers” comes in twenty-six smart, modern lac- 


SHABBY 7 


oom ow, 


LACQUER (T 


quer colors, also black, white and clear, In addition there 
are four new "Vogue" finishes for producing the popular 
iridescent effects. These are Platinum Tone, Sun Glow, 
Fairy Green and Fire Glow. 

Leading dealers in every community now carry “Rogers.” 
‘You cannot be misled if you insist upon seeing the name 
and the distinctive “Oriental” can showa here. To insure 
beautiful "Rogers" effects insist upon the genuine. Every 
‘can is sold with our “Money-Back” Guaranty. 

DETROIT WHITE LEAD WORKS, Detroit, Mich. 
‘Makers of highest grade 
VARNISHES - COLORS + 


PAINTS + LACQUERS 


 ORIES*ce WAIT! 


y Our" Money-Back” 


BRUSHING Guaranty 


LACQUER 


‘Tey one can of Rowers 
NAVY BLUE it 


thorized to refvod dhe 
catire purchase price. 


Also distributed and guaranteed b 


‘Aeme White Lead & Color Works 
Dewroit, Michigan 


Tincola Paine & Color Co. 
Tiscoln, Nebraska 


fe Mara-Senour Co. 
‘Chicago. Ilias 


Peninsala Paint & Varah Co. 


“The Sherwin-Williams Co. 
Decrot. Michizan 


‘Cleveland, Otto 


Camel 


The most popular cigarette 
in the United States 


Quality put it there—quality 
keeps it there. Camel smokers 
are not concerned and need not 
be concerned with anything 
but the pleasure of smoking. 


